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ABSTRACT

Amaç:� hUHPH� oD÷ÕQGDNL� NDGÕQODUGD� HQ� VÕN� NDUúÕODúÕODQ� MLQHNRORMLN� SUREOHPOHUGHQ�
ELUL�GH�SULPHU�GLVPHQRUHGLU��'LVPHQRUH��NDGÕQODUGD�¿]\RORMLN�YH�SVLNRORMLN�HWNLOHULQLQ�
\DQÕ�VÕUD���J�QO�N�\DúDP�DNWLYLWHOHUL�YH�\DúDP�NDOLWHVL��]HULQH�GH�ROXPVX]�HWNLOHUL�
RODQ� MLQHNRORMLN� ELU� VRUXQGXU��%X�QHGHQOH�EX� oDOÕúPDQÕQ�DPDFÕ�SULPHU�GLVPHQRUH�
VHPSWRPODUÕ\OD�EDú�HGHELOPHN�LoLQ�NXOODQÕODQ�WDPDPOD\ÕFÕ�YH�GHVWHNOH\LFL�\|QWHPOH-
UH�LOLúNLQ��NDQÕWD�GD\DOÕ�X\JXODPDODUÕQ�VLVWHPDWLN�DQDOL]LQL�\DSPDNWÕU�

Gereç ve Yöntemler:�%X�VLVWHPDWLN�GHUOHPH�35,60$��������VLVWHPDWLN�GHUOHPH�
\|QWHPL�NXOODQÕODUDN��&RFKUDQH��3XE0HG��0HGOLQH��6FLHQFH'LUHFW��&LWH6HHU[��(%6-
&2KRVW��6FRSXV��&,1$+/�YH�8/$.%ø0�YHUL�WDEDQODUÕQÕQ��LQFHOHQPHVL\OH�ROXúWXUXO-
GX��'HUOHPH\H�����������\ÕOODUÕ�DUDVÕQGD��\D\ÕQ�GLOL�7�UNoH�YH�øQJLOL]FH�RODQ��RULMLQDO��
WDP�PHWQL�EXOXQDQ�YH�3')�IRUPDWÕQGDNL�UDQGRPL]H�NRQWUROO��GHQH\VHO����DUDúWÕUPD�
GDKLO�HGLOGL��/LWHUDW�U� WDUDPD�VRQXFX������oDOÕúPD\D�XODúÕOGÕ��7DUDPD����DQDKWDU�
V|]F�N�NXOODQÕODUDN�JHUoHNOHúWLULOGL��

Bulgular: /LWHUDW�U� WDUDPDVÕ�VRQXFXQGD�SULPHU� �GLVPHQRUH� LOH�EDú�HWPHGH�NXOOD-
QÕODQ� WDPDPOD\ÕFÕ� YH� GHVWHNOH\LFL� \|QWHPOHUH� LOLúNLQ� oDOÕúPDODUÕQ� HQ� ID]OD� øUDQ¶GD�
ROGX÷X�YH�HQ�oRN�GD�]HQFH¿O�YH�DURPDWHUDSL�X\JXODPDODUÕQÕQ��SULPHU�GLVPHQRUH\H�
RODQ�HWNLOHULQLQ�DUDúWÕUÕOGÕ÷Õ�EXOXQGX��$\UÕFD�DHRURELN�HJ]HUVL]��DURPDWHUDSL��\RJD��
DNXSUHVVXU��ORNDO�ÕVÕ�X\JXODPDVÕ��WUDQVNXWDQ|]�HOHNWULNVHO�VLQLU�VWLP�ODV\RQX��EDOÕN�
\D÷Õ��'�YLWDPLQL�YH�(�YLWDPLQL�NXOODQÕPÕQÕQ�HQ�ID]OD�NXOODQÕODQ�YH�NDQÕW�G�]H\L�\�NVHN�
RODQ�WDPDPOD\ÕFÕ�YH�GHVWHNOH\LFL�\|QWHPOHU�ROGX÷X��HVQHPH�HJ]HUVL]L��DNXSXQNWRU��
]HQFH¿O��KLSQR]��UHÀHNVRORML�X\JXODPDODUÕQD� LOLúNLQ�GDKD�ID]OD�UDQGRPL]H�NRQWUROO��
GHQH\VHO�oDOÕúPDODUD�LKWL\Do�ROGX÷X�EXOXQPXúWXU��
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Aim:�3ULPDU\�G\VPHQRUUKHD� LV� WKH�PRVW�FRPPRQ�J\QHFRORJLFDO�SUREOHPV�DPRQJ�
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XVHG�WR�FRSH�ZLWK�V\PSWRPV�RI�SULPDU\�G\VPHQRUUKHD�

Materials and Methods:�7KLV� V\VWHPDWLF� UHYLHZ�ZDV� FUHDWHG�XVLQJ� WKH�35,60$�
�������V\VWHPDWLF� UHYLHZ�PHWKRG�7KH�VWXG\�ZDV�FRQGXFWHG�E\�VFDQQLQJ�&RFKUD-
QH��3XEPHG��0HGOLQH��6FLHQFH'LUHFW��&LWH6HHU[��(%6&2KRVW��6FRSXV��&,1$+/�YH�
8/$.%ø0�GDWDEDVHV��,Q�WKLV�V\VWHPDWLF�UHYLHZ���ZDV�LQFOXGHG�EHWZHHQ�����������
LQ�7XUNLVK�DQG�(QJOLVK�ODQJXDJHV��RULJLQDO��ZLWK�IXOO�WH[WV�DQG�LQ�3')�IRUPDW����UDQ-
GRPL]HG�FRQWUROOHG�H[SHULPHQWDO�VWXGLHV��$�WRWDO�RI�������DUWLFOHV�ZHUH�UHDFKHG��7KH�
VFDQQLQJ�ZDV�FDUULHG�RXW�XVLQJ����NH\�ZRUGV�

Results:�$V�D�UHVXOW�RI�WKH�OLWHUDWXUH�VHDUFK��LW�KDV�EHHQ�IRXQG�WKDW�WKH�PDMRULW\�RI�VWX-
GLHV�RQ�FRPSOHPHQWDU\�DQG�VXSSRUWLYH�PHWKRGV�XVHG�LQ�FRSLQJ�ZLWK�SULPDU\�G\VPH-
QRUUKHD�DUH�LQ�,UDQ��DQG�PRVWO\��WKH�HIIHFWV�RI�JLQJHU�DQG�DURPDWKHUDS\�DSSOLFDWLRQV�
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RQ�UDQGRPL]HG�FRQWUROOHG�H[SHULPHQWDO�VWXGLHV�LQ�VWUHWFKLQJ�H[HUFLVHV��DFXSXQFWRU��
JLQJHU��K\SQRVLV�DQG�UHÀH[RORJ\�DSSOLFDWLRQV�

Conclusion:�:RPHQ�ZLWK� SULPDU\� G\VPHQRUUKHD� � � LQ� RUGHU� WR� FRSH�ZLWK� WKH� V\-
PSWRPV�RI�G\VPHQRUUKHD�DQG� UHGXFH� WKH�XVH�RI�DQDOJHVLFV� �� WKHUH� LV�D�QHHG� IRU�
UDQGRPL]HG� FRQWUROOHG� H[SHULPHQWDO� VWXGLHV� WKDW� KDYH� EHHQ� VWXGLHG�ZLWK� D� ODUJHU�
QXPEHU�RI�VDPSOHV� LQWHQGHG� IRU�FRPSOHPHQWDU\�DQG�VXSSRUWLYH�PHWKRGV�RQ�ERWK�
FKHDS�DQG�UHOLDEOH�
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.DGÕQODUGD�HQ� ID]OD�J|U�OHQ�¿]\RORMLN�� SVLNRORMLN� YH�HNRQRPLN�
VRUXQODUD� \RO� DoDELOHQ� MLQHNRORMLN� SUREOHPOHUGHQ� ELUL� GH� GLV-
PHQRUHGLU�� �'LVPHQRUH�/DWLQFH�³]RU�DGHW�DNÕúÕ´�DQODPÕQD�JHO-
PHNWHGLU���������*HQHO�RODUDN�GD�SHOYLN�KHUKDQJL�ELU�SDWRORML\H�
ED÷OÕ�ROPD\DQ��PHQVWU�DV\RQOD�ELUOLNWH�\D�GD�PHQVWU�DV\RQGDQ�
KHPHQ� |QFH� EDúOD\DQ�� ��±��� VDDW� GHYDP� HGHQ�� WHNUDUOD\DQ�
NUDPS�WDU]Õ�VXSUDSXELN�SHOYLN�D÷UÕ�LOH�NHQGLQL�J|VWHUHQ�ELU�GX-
UXPGXU���������(W\RORMLVL�ELUoRN�IDNW|UOH�DoÕNODQPD\D�oDOÕúVD�GD�
NUDPS�WDU]Õ�SHOYLN�D÷UÕODUÕQ�ROXúXPXQGD�|]HOOLNOH�GR÷DO�RODUDN�
�UHWLOHQ�SURVWDJODQGLQOHULQ�GDKD�HWNLQ�ROGX÷X�EHOLUOHQPLúWLU� ���
����g]HOOLNOH�DG|ODVDQ�G|QHPGH�GDKD�ID]OD�J|U�OPHNOH�ELUOLNWH�
��¶OÕ�\DúODUD�NDGDU�GHYDP�HGHELOPHNWHGLU��'LVPHQRUH�SULPHU�YH�
VHNRQGHU�GLVPHQRUH�RODUDN��¶\H�D\UÕOPDNWDGÕU��3ULPHU�GLVPH-
QRUHGH�DOWWD�\DWDQ�KHUKDQJL�ELU�SDWRORMLN�GXUXP�\RNWXU��6HNRQ-
GHU�GLVPHQRUH�LVH�DQDWRPLN�YH\D�SHOYLN�SDWRORMLN�ELU�GXUXPGDQ�
ND\QDNODQPDNWDGÕU� ���� ���� *HOLúPHNWH� RODQ� �ONHOHUGH� \HWLúNLQ�
NDGÕQODUÕQ������LOH�����¶VLQLQ�HUJHQOHULQ�LVH�����¶LQLQ�GLVPHQR-
UH�\DúDGÕ÷Õ�EHOLUOHQPLúWLU������%XQD�UD÷PHQ�GLVPHQRUH\H�ED÷OÕ�
WÕEEL�GHVWHN�LoLQ�VD÷OÕN�NXUXOXúXQD�EDúYXUPD�RUDQÕQÕQ������RO-
GX÷X��HQ�ID]OD�GD�DFLO�VHUYLVOHUH�EDúYXUXOGX÷X�EHOLUOHQPLúWLU�������
'LVPHQRUH�� ELUH\VHO� RODUDN� � NDGÕQÕQ� \DúDP� NDOLWHVLQL�� J�QO�N�
DNWLYLWHVLQL� YH� SHUIRUPDQVÕQÕ� GD� ROXPVX]� HWNLOHPHNWHGLU��$\QÕ�
]DPDQGD�NDGÕQODUGD�PHQVWUXDO�G|QHPGH� Lú�YHULPLQLQ�G�úPH-
VLQH��ND]DODUGD�DUWÕúD�YH�EXQD�ED÷OÕ�RODUDN�GD��ONHOHUGH�|QHPOL�
HNRQRPLN�ND\ÕSODUD�QHGHQ�RODELOPHNWHGLU���������'LVPHQRUH�WH-
GDYLVL�oRN�\|QO�G�U�YH�oR÷X�NDGÕQ�LoLQ�D÷UÕ\Õ�|QOHPHGH�LODo�GÕ-
úÕQGD�ED]Õ�X\JXODPDODUÕ�NXOODQPDN�\HWHUOL�RODELOPHNWHGLU���������
%DWÕ� WÕEEÕQÕ� GHVWHNOH\LFL� YH� WDPDPOD\ÕFÕ� RODQ� EX� X\JXODPDODU�
JHQHO�DQODPGD�³*HOHQHNVHO��YH�WDPDPOD\ÕFÕ�WÕS��*(7$7�´�ROD-
UDN�DGODQGÕUÕOPDNWDGÕU������������*(7$7��¿]LNVHO�YH�UXKVDO�KDVWD-
OÕNODUGDQ�NRUXQPD��EXQODUD�WDQÕ�NR\PD��L\LOHúWLUPH�YH\D�WHGDYL�
HWPHQLQ�\DQÕQGD�VD÷OÕNOÕ�ROPD�GXUXPXQXQ�GHYDP�HWWLULOPHVLQ-
GH�NXOODQÕODQ�� IDUNOÕ�N�OW�UOHUH�|]J��WHRUL�� LQDQo�YH�WHFU�EHOHUH�
GD\DOÕ��DoÕNODPDVÕ�\DSÕODELOHQ�YH\D�\DSÕODPD\DQ��ELOJL��EHFHUL�
YH�X\JXODPDODUÕQ�WDPDPÕGÕU��*(7$7�X\JXODPDODUÕ�PRGHUQ�WÕS�
X\JXODPDODUÕQÕQ�DOWHUQDWL¿�GH÷LOGLU��$QFDN�PRGHUQ� WÕS�\DQÕQGD�
WDPDPOD\ÕFÕ�RODUDN�NXOODQÕOGÕ÷ÕQGD�YH�X]PDQ�NLúLOHU�WDUDIÕQGDQ�
X\JXQ�úHNLOGH�\DSÕOGÕ÷ÕQGD�LQVDQ�VD÷OÕ÷ÕQD�\DUDUOÕ�RODELOPHNWH-
GLU����������8VXOV�]�YH�ELOJLVL]FH�\DSÕODQ�*(7$7�X\JXODPDODUÕ-
QÕQ�|Q�QH�JHoPHN�DPDFÕ\OD�6D÷OÕN�%DNDQOÕ÷Õ�WDUDIÕQGDQ������
WDULKLQGH�KHNLPOHUH�YH�VDGHFH�NHQGL�DODQÕQGD�X\JXODPD�\DS-
PDN��]HUH�GLú�KHNLPOHULQH�VHUWL¿NDODUÕQÕQ�ROPDVÕ�úDUWÕ\OD�\HWNL�
YHULOPLúWLU��������������

�*(7$7�\|QWHPOHUL�ROGXNoD�oHúLWOLGLU��$PHULNDQ�8OXVDO�7DPDP-
OD\ÕFÕ�YH�$OWHUQDWLI�7ÕS�0HUNH]L��1&&$0���JHOHQHNVHO�YH�WDPDP-
OD\ÕFÕ�WÕS�X\JXODPDODUÕQÕ��o�EDúOÕN�DOWÕQGD�WRSODPÕúWÕU��%XQODU�

���'R÷DO��U�QOHU��WÕEEL�ELWNLOHU��SUREL\RWLNOHU�YE����

���=LKLQ�YH�EHGHQ�WÕEEÕ��PHGLWDV\RQ��DNXSXQNWXU�YE����

���)L]LNVHO�PDQLS�ODV\RQD�GD\DOÕ�X\JXODPDODUÕ� �PDVDM��RVWHR-
SDWL�YE������������

)DNDW� *(7$7� µÕQ�� GLVPHQRUH\H� ED÷OÕ� D÷UÕQÕQ� JLGHULOPHVLQGH�
ELOLQoVL]� NXOODQÕPÕ� LVWHQPH\HQ�GXUXPODUÕ� GD�RUWD\D�oÕNDUDELOLU��
%X�QHGHQOH�GRNWRU�J|]HWLPL�HúOL÷LQGH�*(7$7�\|QWHPOHULQL�X\-
JXOD\DELOHQ� KHPúLUHOHULQ� NHQGLOHULQL� EX� DODQGD� JHOLúWLUPHOHUL��
EX�DODQGDNL�NDQÕW�G�]H\L�\�NVHN�RODQ�ELOLPVHO�oDOÕúPDODUÕ�WDNLS�
HGHUHN��NXOODQPDODUÕ�YH�ELUH\OHUL�GR÷UX�ELU�úHNLOGH�\|QOHQGLUPH-
OHUL�JHUHNPHNWHGLU����������

.DQÕWD�'D\DOÕ�8\JXODPD��.'8���HQ�L\L��HQ�J�QFHO�NDQÕWÕ�DUDPD��
EDNÕP�YHULOHQ�DODQODUGDNL�X\JXQ�ND\QDNODUÕ��KDVWDODUÕQ�WHUFLKLQL��
NOLQLN�X]PDQ�J|U�ú�Q��YH�GH÷HUOHQGLUPHVLQL�YH�ELOLPVHO�DUDúWÕU-
PDODUGDQ�HOGH�HGLOHQ�NDQÕWODUÕQ�KDVWDODUD�HQ�L\L�EDNÕPÕ�YHUPHN�
LoLQ� ELU� DUD\D� JHWLULOPHVLGLU� ����� ����� � <DSÕODQ� X\JXODPDODUÕQ�
NDQÕWD�GD\DOÕ�ROPDVÕ\OD��KDVWD�EDNÕPÕQÕQ�NDOLWHVL�YH�VRQXoODUÕ-
QÕQ�L\LOHúWLULOPHVL��NOLQLN�X\JXODPDODUGD�YH�KDVWD�EDNÕP�VRQXo-
ODUÕQGD� IDUNÕQ� \DUDWÕOPDVÕ� D\QÕ� ]DPDQGD�EDNÕPÕQ� VWDQGDUGL]H�
HGLOPHVL� YH� KDVWD� PHPQXQL\HWLQLQ� DUWPDVÕ� GD� VD÷ODQDFDNWÕU�
��������

%X� QHGHQOH� EX� VLVWHPDWLN� GHUOHPHGHNL� WHPHO� DPDFÕPÕ]�� � SUL-
PHU� GLVPHQRUH� VHPSWRPODUÕ\OD� EDú� HGHELOPHN� LoLQ� NXOODQÕODQ�
WDPDPOD\ÕFÕ� YH� GHVWHNOH\LFL� \|QWHPOHUH� LOLúNLQ� � NDQÕWD� GD\DOÕ�
X\JXODPDODUÕQ�VLVWHPDWLN�DQDOL]LQL�\DSPDNWÕU��

dDOÕúPD��NRQX�LOH�LOJLOL�\D\ÕQODUÕQ�YHUL�WDEDQODUÕQGD�UHWURVSHNWLI�
RODUDN�WDUDQPDVÕ�LOH�\DSÕOGÕ��dDOÕúPDODU��LQWHUQHW�HULúLP�D÷Õ��]H-
ULQGHQ�&RFKUDQH��3XE0HG��0HGOLQH��6FLHQFH'LUHFW��&LWH6HHU[��
(%6&2KRVW��6FRSXV��&,1$+/�YH�8/$.%ø0�YHUL� WDEDQODUÕ� WD-
UDQDUDN� HOGH� HGLOPLúWLU��$UDúWÕUPD\D� GDKLO� HGLOHFHN� oDOÕúPDOD-
UÕQ�EHOLUOHQPHVL� � ³0HGLFDO�6XEMHFW�+HDGLQJV� �0H6+�´H�X\JXQ�
RODUDN� VHoLOHQ� µ¶G\VPHQRUUKHD� �GLVPHQRUH�¶¶�� µ¶H[HUFLVHV� DQG�
G\VPHQRUUKHD� �HJ]HUVL]OHU� YH� GLVPHQRUH�¶¶�� µ¶DOWHUQDWLYH� WKH-
UDSLHV� DQG�G\VPHQRUUKHD� �DOWHUQDWLYH� WHGDYL� YH� GLVPHQRUH�¶¶��
µ¶DHURELF��DQGG\VPHQRUUKHD��DHURELN�YH�GLVPHQRUH�¶¶��µ¶PDVVD-
JH�DQG�G\VPHQRUUKHD��PDVDM�YH�GLVPHQRUH�¶¶�� µ¶DURPDWKHUDS\�
DQG�G\VPHQRUUKHD��DURPDWHUDSL�YH�GLVPHQRUH�¶¶��µ¶KHUEDO�WUHDW-
PHQWDQG�G\VPHQRUUKHD��ELWNLVHO�WHGDYL�YH�GLVPHQRUH�¶¶��µ¶JLQJHU��
DQG� G\VPHQRUUKHD� �]HQFH¿O� YH� GLVPHQRUH�¶¶�� µ¶KRW� ZDWHU� DQG�
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G\VPHQRUUKHD��VÕFDN�VX�YH�GLVPHQRUH�¶¶��µ¶UHÀH[RORJ\�DQG�G\VPHQRUUKHD��UHÀHNVRORML�YH�GLVPHQRUH�¶¶��µ¶\RJD�DQG�G\VPHQRUUKHD�
�\RJD�YH�GLVPHQRUH�¶¶��µ¶WUDQVFXWDQHRXV�HOHFWULFDO�QHUYH�VWLPXODWLRQ�DQG��G\VPHQRUUKHD��WUDQVNXWDQ|]�HOHNWULNVHO�VLQLU�VWLP�ODV\RQ�
YH�GLVPHQRUH�¶¶��µ¶DFXSUHVVXUHDQG�G\VPHQRUUKHD��DNXSUHV�U�YH�GLVPHQRUH�¶¶��µ¶DFXSXQFWXUH�DQGG\VPHQRUUKHD��DNXSXQWXU�YH�GLV-
PHQRUH�¶¶��µ¶K\SQRVLV�DQG�G\VPHQRUUKHD��KLSQR]�YH�GLVPHQRUH�¶¶��µ¶¿VK�RLO�DQG�G\VPHQRUUKHD��EDOÕN�\D÷Õ�YH�GLVPHQRUH�¶¶��DQDKWDU�
NHOLPHOHUL�LOH�.DVÕP������ùXEDW������WDULKOHUL�DUDVÕQGD�JHUoHNOHúWLULOPLúWLU��

dDOÕúPD\D�GkKLO�HWPH�NULWHUOHUL������������\ÕOODUÕ�DUDVÕQGD�\D\ÕQODQDQ��GLOL�7�UNoH�YH\D�øQJLOL]FH�ROXS��WDP�PHWQL�EXOXQDQ��RULMLQDO��
3')�IRUPDWÕQGDNL�UDQGRPL]H�NRQWUROO��GHQH\VHO�DUDúWÕUPDODU���5.d��ROPDVÕGÕU��dDOÕúPDGDQ�GÕúODQPD�NULWHUOHUL�LVH��NRQX�LOH�\DSÕODQ�
WH]�oDOÕúPDODUÕ��NRQJUHOHUGH�VXQXODQ�ELOGLULOHU��\DOQÕ]FD�|]HWOHULQH�XODúÕODQ�PDNDOHOHU��QLWHOLNVHO�YH�WDQÕPOD\ÕFÕ�oDOÕúPDODU��GHUOHPH-
OHU��HGLW|UH�PHNWXSODU��WDP�PHWQLQH�XODúÕODPD\DQ�oDOÕúPDODU��PHWD�DQDOL]OHU�YH�VLVWHPDWLN�GHUOHPH�oDOÕúPDVÕ�ROPDVÕGÕU�

9HULOHULQ�|]HWOHQPHVLQGH�VLVWHPDWLN� LQFHOHPHOHU� LoLQ�JHoHUOL�YH�J�YHQLOLU�ELU�NÕODYX]�RODQ�³VLVWHPDWLN�GHUOHPH�\D�GD�PHWD�DQDOL]�
oDOÕúPDODUÕQÕQ�UDSRUODQGÕUÕOPDVÕQGD�J|]�|Q�QGH�EXOXQGXUXOPDVÕ�JHUHNHQ�PDGGHOHUOH�LOJLOL�NRQWURO�OLVWHVL´�>3UHIHUUHG�UHSRUWLQJ�LWHPV�
IRU�V\VWHPDWLF�UHYLHZV�DQG�PHWD�DQDO\VHV�VWDWHPHQW��35,60$�@�GLNNDWH�DOÕQDUDN�\DSÕOPÕúWÕU��ùHNLO����

7DUDPD�VRQXFXQGD�WRSODP�������3XEPHG������&RFKUDQH������6FLHQFH'LUHFW������(%6&2KRVW������6FRSXV������0HGOLQH������
&LWH6HHU[�������&,1$+/������8/$.%ø0����oDOÕúPD\D�XODúÕOPÕúWÕU��dDOÕúPD\D�GkKLO�HGLOPH�NULWHUOHUL�GR÷UXOWXVXQGD�\DSÕODQ�GH-
÷HUOHQGLUPHOHU�VRQXFXQGD�DUDúWÕUPD�NDSVDPÕQD����oDOÕúPD�DOÕQGÕ��(OHNWURQLN�WDUDPD�LOH�XODúÕODQ�LOJLOL�W�P�oDOÕúPDODUÕQ�EDúOÕN�YH�
|]HWOHUL��DUDúWÕUPDFÕODU�WDUDIÕQGDQ�REMHNWLI�RODUDN�GH÷HUOHQGLULOGL�
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BULGULAR

/LWHUDW�U�WDUDPDVÕ�VRQXFXQGD�XODúÕODQ�YH�oDOÕúPD\D�GDKLO�HGLO-
PH�NULWHUOHULQH�X\DQ����oDOÕúPDGDQ��¶�Q�Q�0ÕVÕU����¶VLQLQ�øUDQ��
�¶LQLQ�dLQ���¶LQLQ�<HQL�=HODQGD���¶�Q�Q�7�UNL\H���¶LQLQ� øUODQGD��
�¶QLQ�%UH]LO\D���¶QLQ�7D\YDQ���¶VLQLQ�+LQGLVWDQ¶GD�YH��¶QLQ�7D\-
ODQG¶WD�\DSÕOGÕ÷Õ�EHOLUOHQPLúWLU��%X�LQFHOHPH�VRQXFXQGD�SULPHU�
GLVPHQRUH� LOH� EDú� HWPHGH� NXOODQÕODQ� WDPDPOD\ÕFÕ� YH� GHVWHN-
OH\LFL� \|QWHPOHUH� LOLúNLQ� NDQÕWD� GD\DOÕ� X\JXODPDODUÕQ� HQ� ID]OD�
øUDQ¶GD�NXOODQÕOGÕ÷Õ��oDOÕúPDODUGD�HQ�ID]OD�]HQFH¿O�YH�DURPDWH-
UDSLQLQ��SULPHU�GLVPHQRUH��]HULQGHNL�HWNLQOL÷L�EHOLUOHQPLúWLU��dD-
OÕúPD�NDSVDPÕQD�DOÕQDQ����oDOÕúPDGDNL�WRSODP�|UQHNOHP�VD\ÕVÕ�
����¶GLU��dDOÕúPDODUÕQ�|UQHNOHPLQL�����WÕS�|÷UHQFLOHUL������JHQo�
\HWLúNLQ� NDGÕQODU�� ��¶�Q�� DG|ODVDQODU�� ���¶�Q�� ¿]\RWHUDSL� |÷-
UHQFLOHUL�YH�����¶LQL�KHPúLUHOLN�|÷UHQFLOHUL�ROXúWXUPDNWDGÕU�

$UDúWÕUPD\D� GDKLO� HGLOHQ� oDOÕúPDODUGDQ� HOGH� HGLOHQ� EXOJXODUD�
J|UH�SULPHU��GLVPHQRUH�LOH�EDú�HWPHGH�NXOODQÕODQ�WDPDPOD\ÕFÕ�
YH�GHVWHNOH\LFL�\|QWHPOHUGHQ�DHRURELN�HJ]HUVL]��DURPDWHUDSL��
\RJD��DNXSUHVVXU��ORNDO�ÕVÕ�X\JXODPDVÕ��WUDQVNXWDQ|]�HOHNWULNVHO�
VLQLU�VWLP�ODV\RQX��EDOÕN�\D÷Õ��'�YLWDPLQL�YH�(�YLWDPLQL�NXOODQÕ-
PÕQÕQ�HQ�ID]OD�NXOODQÕODQ�YH�NDQÕW�G�]H\L�\�NVHN�RODQ�\|QWHPOHU�
ROGX÷X��HVQHPH�HJ]HUVL]L��DNXSXQNWRU��]HQFH¿O��KLSQR]��UHÀHN-
VRORML�X\JXODPDODUÕQD�LOLúNLQ�GDKD�ID]OD�UDQGRPL]H�NRQWUROO��GH-
QH\VHO�oDOÕúPDODUD�LKWL\Do�ROGX÷X�EXOXQPXúWXU��$UDúWÕUPD�NDS-
VDPÕQD�DOÕQDQ�oDOÕúPDODU�LoHULVLQGH��VSHVL¿N�RODUDN�HOGH�HGLOHQ�
EXOJXODU�YDUGÕU��%XQODU��

$NXSUHVVXU�Q�SULPHU�GLVPHQRUH��]HULQH�HWNLQOL÷LQLQ�GH÷HUOHQ-
GLULOGL÷L�oDOÕúPDODUÕQ�\DQÕ�VÕUD�DNXSUHVVXU�LOH�EDOÕN�\D÷Õ�NDSV�O��
YH�LEXSURIHQ�WDEOHW�NXOODQÕPÕQÕQ�SULPHU�GLVPHQRUH��]HULQH�RODQ�
HWNLQOL÷LQLQ�NDUúÕODúWÕUÕOGÕ÷Õ�oDOÕúPDODU�GD�YDUGÕU��(OGH�HGLOHQ�VR-
QXoODUD�J|UH� LVH�EDOÕN�\D÷Õ�NDSV�O�NXOODQÕPÕ�YH�DNXSUHVVXU�Q�
SULPHU�GLVPHQRUH�LOH�EDú�HWPHGH�HWNLQ�ROGX÷X�EXOXQPXúWXU������
����

$HURELN�HJ]HUVL]��KÕ]OÕ�\�U�\�úOHU�\D�GD�NRúX�EDQGÕ�HJ]HUVL]OHUL�
RODUDN� X\JXODQPÕúWÕU��$HURELN� HJ]HUVL]OHULQ� SULPHU� GLVPHQRUH�
�]HULQH�HWNLQOL÷LQLQ�GH÷HUOHQGLULOGL÷L�oDOÕúPDODUÕQ�\DQÕ�VÕUD�DH-
URELN�HJ]HUVL]OHU�LOH�HVQHPH�HJ]HUVL]OHULQLQ�NDUúÕODúWÕUÕOGÕ÷Õ�oD-
OÕúPDODU�GD�YDUGÕU��(OGH�HGLOHQ�VRQXoODUD�J|UH�DHURELN�HJ]HUVL]-
OHULQ�HVQHPH�HJ]HUVL]OHULQH�J|UH�GLVPHQRUH�úLGGHW�YH�V�UHVLQL�
GDKD�ID]OD�D]DOWWÕ÷Õ�D\UÕFD�\DúDP�NDOLWHVLQL�GDKD�ID]OD�DUWWÕUGÕ÷Õ�
EXOXQPXúWXU���������

$URPDWHUDSL��PDVDM�YH\D�LQKDOHU�\ROOD�X\JXODQPÕú��DURPDWHUDSL�
LoLQ�LVH�ODYDQWD�HVDQVÕ�YH�J�O�HVDQVÕ�WHUFLK�HGLOGL÷L�EXOXQPXúWXU��
$URPDWHUDSLQLQ� SULPHU� GLVPHQRUH� �]HULQH� HWNLQOL÷LQLQ� GH÷HU-

OHQGLULOGL÷L�oDOÕúPDODUÕQ�\DQÕ�VÕUD�DURPDWHUDSL� LOH�PDVDM�WHUDSL��
PHIHQDPLF�DVLW��GLNORIHQDN�VRG\XP��LEXSURIHQ�WDEOHW��EDOÕN�\D÷Õ�
JLEL� X\JXODPDODUÕQ� NDUúÕODúWÕUÕOGÕ÷Õ� oDOÕúPDODU� GD� YDUGÕU�� (OGH�
HGLOHQ� VRQXoODUD� J|UH� LVH� DURPDWHUDSL� X\JXODPDVÕ� LOH� DEGR-
PLQDO�PDVDM�X\JXODPDVÕQÕQ�SULPHU�GLVPHQRUH� LOH�EDú�HWPHGH�
HWNLQ�ROGX÷X�EXOXQPXúWXU���������

%DOÕN�\D÷Õ�NDSV�O�NXOODQÕPÕQÕQ�SULPHU�GLVPHQRUH��]HULQH�HWNLQ-
OL÷LQLQ�GH÷HUOHQGLULOGL÷L�oDOÕúPDODUÕQ�\DQÕ�VÕUD�EDOÕN�\D÷Õ�NDSV�O��
LOH�LEXSURIHQ�WDEOHW�YH�(�YLWDPLQL�NXOODQÕPÕQÕQ�SULPHU�GLVPHQRUH�
�]HULQH� RODQ� HWNLQOL÷LQLQ� NDUúÕODúWÕUÕOGÕ÷Õ� oDOÕúPDODU� GD� YDUGÕU��
(OGH�HGLOHQ�VRQXoODUD�J|UH� LVH�EDOÕN�\D÷Õ�NDSV�O�NXOODQÕPÕQÕQ�
LEXSURIHQ�WDEOHW�NXOODQÕPÕQGDQ�GDKD�HWNLQ�ROGX÷X��(�YLWDPLQL�LOH�
NDUúÕODúWÕUÕOGÕ÷Õ�oDOÕúPDGD�RUDO�RODUDN�EDOÕN�\D÷Õ�NDSV�O��LOH�(�YL-
WDPLQLQLQ�ELUOLNWH�NXOODQÕPÕQÕQ�SULPHU�GLVPHQRUH�LOH�EDú�HWPHGH�
GDKD�HWNLQ�ROGX÷X�EXOXQPXúWXU����������

%LWNLVHO�WHGDYL�\|QWHPOHUL�LoHULVLQGH�HQ�HWNLOL�RODQÕQ�]HQFH¿O�RO-
GX÷X�EHOLUOHQPLú�ROXS�KDVWDODUD�WRSLNDO�\D�GD�RUDO�NDSV�O�RODUDN�
X\JXODQPÕúWÕU��=HQFH¿OLQ��SULPHU�GLVPHQRUH��]HULQH�HWNLQOL÷LQLQ�
GH÷HUOHQGLULOGL÷L� oDOÕúPDODUÕQ� \DQÕ� VÕUD� ]HQFH¿O� LOH�PHIHQDPLF�
DFLG��oLQNR�V�OIDW��(�YLWDPLQL�YH�'�YLWDPLQL�X\JXODPDVÕQÕQ�SULPHU�
GLVPHQRUH� �]HULQH� RODQ� HWNLQOL÷LQLQ� NDUúÕODúWÕUÕOGÕ÷Õ� oDOÕúPDODU�
GD� YDUGÕU�� (OGH� HGLOHQ� VRQXoODUD� J|UH� RUDO� RODUDN� X\JXODQDQ�
]HQFH¿OLQ�WRSLNDO�X\JXODPDGDQ�GDKD�HWNLQ�ROGX÷X��]HQFH¿O�NXO-
ODQÕPÕQÕQ�(�YLWDPLQL�YH�'�YLWDPLQL�NXOODQÕPÕQGDQ�GDKD�HWNLQ�RO-
GX÷X��PHIHQDPLF�DFLG��oLQNR�V�OIDW�YH�]HQFH¿O�NXOODQÕPÕQÕQ�LVH�
SULPHU�GLVPHQRUH� LOH�EDú�HWPHGH�HWNLQ�ROGXNODUÕ� EXOXQPXúWXU�
��������

<DSÕODQ� OLWHUDW�U� WDUDPDVÕ� VRQXFXQGD� KLSQR]� X\JXODPDVÕQÕQ�
SULPHU� GLVPHQRUH\H� RODQ� HWNLVLQL� GH÷HUOHQGLUHQ� NDQÕW� WHPHO-
OL� oDOÕúPDODUÕQ� \HWHUVL]� ROGX÷X� EHOLUOHQPLúWLU�� <DSÕODQ� oDOÕúPD�
VRQXFXQD�J|UH�GH�KLSQR]�X\JXODPDVÕQÕQ�SULPHU�GLVPHQRUH\H��
ED÷OÕ�D÷UÕ�úLGGHWLQL�YH�V�UHVLQL�D]DOWWÕ÷Õ�EXOXQPXúWXU�������

/RNDO� ÕVÕ�X\JXODPDVÕQÕQ�SULPHU�GLVPHQRUH��]HULQH�HWNLQOL÷LQLQ�
GH÷HUOHQGLULOGL÷L�oDOÕúPDODUÕQ�\DQÕ�VÕUD�ORNDO�ÕVÕ�X\JXODPDVÕ�LOH�
NDUÕQ�NDVÕ�HJ]HUVL]LQLQ��SULPHU�GLVPHQRUH��]HULQH�RODQ�HWNLQOL÷L-
QLQ�NDUúÕODúWÕUÕOGÕ÷Õ�oDOÕúPDODU�GD�YDUGÕU��(OGH�HGLOHQ�VRQXoODUD�
J|UH�NDUÕQ�NDVÕ�HJ]HUVL]LQLQ��ORNDO�ÕVÕ�X\JXODPDVÕQD�J|UH�SULPHU�
GLVPHQRUH�LOH�EDú�HWPHGH�GDKD�HWNLQ�ROGX÷X�EXOXQPXúWXU�����
�����

5HÀHNVRORML�X\JXODPDVÕQÕQ�SULPHU�GLVPHQRUH��]HULQH�HWNLQOL÷L-
QLQ�GH÷HUOHQGLULOGL÷L�oDOÕúPDODUÕQ�\DQÕ�VÕUD�UHÀHNVRORML� LOH�D\DN�
PDVDMÕ� X\JXODPDVÕQÕQ�SULPHU�GLVPHQRUH\H�RODQ�HWNLQOLNOHULQLQ�
NDUúÕODúWÕUÕOGÕ÷Õ�oDOÕúPDODU�GD�YDUGÕU��/LWHUDW�U�WDUDPDVÕ�VRQXFX�
XODúÕODQ�oDOÕúPD�VD\ÕVÕ�\HWHUVL]�ROXS�HOGH�HGLOHQ�VRQXoODUD�J|UH�
GH�KHU�LNL�X\JXODPDQÕQ�HúLW�G�]H\GH�GLVPHQRUH�úLGGHWLQL�D]DOW-
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BULGULAR

/LWHUDW�U�WDUDPDVÕ�VRQXFXQGD�XODúÕODQ�YH�oDOÕúPD\D�GDKLO�HGLO-
PH�NULWHUOHULQH�X\DQ����oDOÕúPDGDQ��¶�Q�Q�0ÕVÕU����¶VLQLQ�øUDQ��
�¶LQLQ�dLQ���¶LQLQ�<HQL�=HODQGD���¶�Q�Q�7�UNL\H���¶LQLQ� øUODQGD��
�¶QLQ�%UH]LO\D���¶QLQ�7D\YDQ���¶VLQLQ�+LQGLVWDQ¶GD�YH��¶QLQ�7D\-
ODQG¶WD�\DSÕOGÕ÷Õ�EHOLUOHQPLúWLU��%X�LQFHOHPH�VRQXFXQGD�SULPHU�
GLVPHQRUH� LOH� EDú� HWPHGH� NXOODQÕODQ� WDPDPOD\ÕFÕ� YH� GHVWHN-
OH\LFL� \|QWHPOHUH� LOLúNLQ� NDQÕWD� GD\DOÕ� X\JXODPDODUÕQ� HQ� ID]OD�
øUDQ¶GD�NXOODQÕOGÕ÷Õ��oDOÕúPDODUGD�HQ�ID]OD�]HQFH¿O�YH�DURPDWH-
UDSLQLQ��SULPHU�GLVPHQRUH��]HULQGHNL�HWNLQOL÷L�EHOLUOHQPLúWLU��dD-
OÕúPD�NDSVDPÕQD�DOÕQDQ����oDOÕúPDGDNL�WRSODP�|UQHNOHP�VD\ÕVÕ�
����¶GLU��dDOÕúPDODUÕQ�|UQHNOHPLQL�����WÕS�|÷UHQFLOHUL������JHQo�
\HWLúNLQ� NDGÕQODU�� ��¶�Q�� DG|ODVDQODU�� ���¶�Q�� ¿]\RWHUDSL� |÷-
UHQFLOHUL�YH�����¶LQL�KHPúLUHOLN�|÷UHQFLOHUL�ROXúWXUPDNWDGÕU�

$UDúWÕUPD\D� GDKLO� HGLOHQ� oDOÕúPDODUGDQ� HOGH� HGLOHQ� EXOJXODUD�
J|UH�SULPHU��GLVPHQRUH�LOH�EDú�HWPHGH�NXOODQÕODQ�WDPDPOD\ÕFÕ�
YH�GHVWHNOH\LFL�\|QWHPOHUGHQ�DHRURELN�HJ]HUVL]��DURPDWHUDSL��
\RJD��DNXSUHVVXU��ORNDO�ÕVÕ�X\JXODPDVÕ��WUDQVNXWDQ|]�HOHNWULNVHO�
VLQLU�VWLP�ODV\RQX��EDOÕN�\D÷Õ��'�YLWDPLQL�YH�(�YLWDPLQL�NXOODQÕ-
PÕQÕQ�HQ�ID]OD�NXOODQÕODQ�YH�NDQÕW�G�]H\L�\�NVHN�RODQ�\|QWHPOHU�
ROGX÷X��HVQHPH�HJ]HUVL]L��DNXSXQNWRU��]HQFH¿O��KLSQR]��UHÀHN-
VRORML�X\JXODPDODUÕQD�LOLúNLQ�GDKD�ID]OD�UDQGRPL]H�NRQWUROO��GH-
QH\VHO�oDOÕúPDODUD�LKWL\Do�ROGX÷X�EXOXQPXúWXU��$UDúWÕUPD�NDS-
VDPÕQD�DOÕQDQ�oDOÕúPDODU�LoHULVLQGH��VSHVL¿N�RODUDN�HOGH�HGLOHQ�
EXOJXODU�YDUGÕU��%XQODU��

$NXSUHVVXU�Q�SULPHU�GLVPHQRUH��]HULQH�HWNLQOL÷LQLQ�GH÷HUOHQ-
GLULOGL÷L�oDOÕúPDODUÕQ�\DQÕ�VÕUD�DNXSUHVVXU�LOH�EDOÕN�\D÷Õ�NDSV�O��
YH�LEXSURIHQ�WDEOHW�NXOODQÕPÕQÕQ�SULPHU�GLVPHQRUH��]HULQH�RODQ�
HWNLQOL÷LQLQ�NDUúÕODúWÕUÕOGÕ÷Õ�oDOÕúPDODU�GD�YDUGÕU��(OGH�HGLOHQ�VR-
QXoODUD�J|UH� LVH�EDOÕN�\D÷Õ�NDSV�O�NXOODQÕPÕ�YH�DNXSUHVVXU�Q�
SULPHU�GLVPHQRUH�LOH�EDú�HWPHGH�HWNLQ�ROGX÷X�EXOXQPXúWXU������
����

$HURELN�HJ]HUVL]��KÕ]OÕ�\�U�\�úOHU�\D�GD�NRúX�EDQGÕ�HJ]HUVL]OHUL�
RODUDN� X\JXODQPÕúWÕU��$HURELN� HJ]HUVL]OHULQ� SULPHU� GLVPHQRUH�
�]HULQH�HWNLQOL÷LQLQ�GH÷HUOHQGLULOGL÷L�oDOÕúPDODUÕQ�\DQÕ�VÕUD�DH-
URELN�HJ]HUVL]OHU�LOH�HVQHPH�HJ]HUVL]OHULQLQ�NDUúÕODúWÕUÕOGÕ÷Õ�oD-
OÕúPDODU�GD�YDUGÕU��(OGH�HGLOHQ�VRQXoODUD�J|UH�DHURELN�HJ]HUVL]-
OHULQ�HVQHPH�HJ]HUVL]OHULQH�J|UH�GLVPHQRUH�úLGGHW�YH�V�UHVLQL�
GDKD�ID]OD�D]DOWWÕ÷Õ�D\UÕFD�\DúDP�NDOLWHVLQL�GDKD�ID]OD�DUWWÕUGÕ÷Õ�
EXOXQPXúWXU���������

$URPDWHUDSL��PDVDM�YH\D�LQKDOHU�\ROOD�X\JXODQPÕú��DURPDWHUDSL�
LoLQ�LVH�ODYDQWD�HVDQVÕ�YH�J�O�HVDQVÕ�WHUFLK�HGLOGL÷L�EXOXQPXúWXU��
$URPDWHUDSLQLQ� SULPHU� GLVPHQRUH� �]HULQH� HWNLQOL÷LQLQ� GH÷HU-

OHQGLULOGL÷L�oDOÕúPDODUÕQ�\DQÕ�VÕUD�DURPDWHUDSL� LOH�PDVDM�WHUDSL��
PHIHQDPLF�DVLW��GLNORIHQDN�VRG\XP��LEXSURIHQ�WDEOHW��EDOÕN�\D÷Õ�
JLEL� X\JXODPDODUÕQ� NDUúÕODúWÕUÕOGÕ÷Õ� oDOÕúPDODU� GD� YDUGÕU�� (OGH�
HGLOHQ� VRQXoODUD� J|UH� LVH� DURPDWHUDSL� X\JXODPDVÕ� LOH� DEGR-
PLQDO�PDVDM�X\JXODPDVÕQÕQ�SULPHU�GLVPHQRUH� LOH�EDú�HWPHGH�
HWNLQ�ROGX÷X�EXOXQPXúWXU���������

%DOÕN�\D÷Õ�NDSV�O�NXOODQÕPÕQÕQ�SULPHU�GLVPHQRUH��]HULQH�HWNLQ-
OL÷LQLQ�GH÷HUOHQGLULOGL÷L�oDOÕúPDODUÕQ�\DQÕ�VÕUD�EDOÕN�\D÷Õ�NDSV�O��
LOH�LEXSURIHQ�WDEOHW�YH�(�YLWDPLQL�NXOODQÕPÕQÕQ�SULPHU�GLVPHQRUH�
�]HULQH� RODQ� HWNLQOL÷LQLQ� NDUúÕODúWÕUÕOGÕ÷Õ� oDOÕúPDODU� GD� YDUGÕU��
(OGH�HGLOHQ�VRQXoODUD�J|UH� LVH�EDOÕN�\D÷Õ�NDSV�O�NXOODQÕPÕQÕQ�
LEXSURIHQ�WDEOHW�NXOODQÕPÕQGDQ�GDKD�HWNLQ�ROGX÷X��(�YLWDPLQL�LOH�
NDUúÕODúWÕUÕOGÕ÷Õ�oDOÕúPDGD�RUDO�RODUDN�EDOÕN�\D÷Õ�NDSV�O��LOH�(�YL-
WDPLQLQLQ�ELUOLNWH�NXOODQÕPÕQÕQ�SULPHU�GLVPHQRUH�LOH�EDú�HWPHGH�
GDKD�HWNLQ�ROGX÷X�EXOXQPXúWXU����������

%LWNLVHO�WHGDYL�\|QWHPOHUL�LoHULVLQGH�HQ�HWNLOL�RODQÕQ�]HQFH¿O�RO-
GX÷X�EHOLUOHQPLú�ROXS�KDVWDODUD�WRSLNDO�\D�GD�RUDO�NDSV�O�RODUDN�
X\JXODQPÕúWÕU��=HQFH¿OLQ��SULPHU�GLVPHQRUH��]HULQH�HWNLQOL÷LQLQ�
GH÷HUOHQGLULOGL÷L� oDOÕúPDODUÕQ� \DQÕ� VÕUD� ]HQFH¿O� LOH�PHIHQDPLF�
DFLG��oLQNR�V�OIDW��(�YLWDPLQL�YH�'�YLWDPLQL�X\JXODPDVÕQÕQ�SULPHU�
GLVPHQRUH� �]HULQH� RODQ� HWNLQOL÷LQLQ� NDUúÕODúWÕUÕOGÕ÷Õ� oDOÕúPDODU�
GD� YDUGÕU�� (OGH� HGLOHQ� VRQXoODUD� J|UH� RUDO� RODUDN� X\JXODQDQ�
]HQFH¿OLQ�WRSLNDO�X\JXODPDGDQ�GDKD�HWNLQ�ROGX÷X��]HQFH¿O�NXO-
ODQÕPÕQÕQ�(�YLWDPLQL�YH�'�YLWDPLQL�NXOODQÕPÕQGDQ�GDKD�HWNLQ�RO-
GX÷X��PHIHQDPLF�DFLG��oLQNR�V�OIDW�YH�]HQFH¿O�NXOODQÕPÕQÕQ�LVH�
SULPHU�GLVPHQRUH� LOH�EDú�HWPHGH�HWNLQ�ROGXNODUÕ� EXOXQPXúWXU�
��������

<DSÕODQ� OLWHUDW�U� WDUDPDVÕ� VRQXFXQGD� KLSQR]� X\JXODPDVÕQÕQ�
SULPHU� GLVPHQRUH\H� RODQ� HWNLVLQL� GH÷HUOHQGLUHQ� NDQÕW� WHPHO-
OL� oDOÕúPDODUÕQ� \HWHUVL]� ROGX÷X� EHOLUOHQPLúWLU�� <DSÕODQ� oDOÕúPD�
VRQXFXQD�J|UH�GH�KLSQR]�X\JXODPDVÕQÕQ�SULPHU�GLVPHQRUH\H��
ED÷OÕ�D÷UÕ�úLGGHWLQL�YH�V�UHVLQL�D]DOWWÕ÷Õ�EXOXQPXúWXU�������

/RNDO� ÕVÕ�X\JXODPDVÕQÕQ�SULPHU�GLVPHQRUH��]HULQH�HWNLQOL÷LQLQ�
GH÷HUOHQGLULOGL÷L�oDOÕúPDODUÕQ�\DQÕ�VÕUD�ORNDO�ÕVÕ�X\JXODPDVÕ�LOH�
NDUÕQ�NDVÕ�HJ]HUVL]LQLQ��SULPHU�GLVPHQRUH��]HULQH�RODQ�HWNLQOL÷L-
QLQ�NDUúÕODúWÕUÕOGÕ÷Õ�oDOÕúPDODU�GD�YDUGÕU��(OGH�HGLOHQ�VRQXoODUD�
J|UH�NDUÕQ�NDVÕ�HJ]HUVL]LQLQ��ORNDO�ÕVÕ�X\JXODPDVÕQD�J|UH�SULPHU�
GLVPHQRUH�LOH�EDú�HWPHGH�GDKD�HWNLQ�ROGX÷X�EXOXQPXúWXU�����
�����

5HÀHNVRORML�X\JXODPDVÕQÕQ�SULPHU�GLVPHQRUH��]HULQH�HWNLQOL÷L-
QLQ�GH÷HUOHQGLULOGL÷L�oDOÕúPDODUÕQ�\DQÕ�VÕUD�UHÀHNVRORML� LOH�D\DN�
PDVDMÕ� X\JXODPDVÕQÕQ�SULPHU�GLVPHQRUH\H�RODQ�HWNLQOLNOHULQLQ�
NDUúÕODúWÕUÕOGÕ÷Õ�oDOÕúPDODU�GD�YDUGÕU��/LWHUDW�U�WDUDPDVÕ�VRQXFX�
XODúÕODQ�oDOÕúPD�VD\ÕVÕ�\HWHUVL]�ROXS�HOGH�HGLOHQ�VRQXoODUD�J|UH�
GH�KHU�LNL�X\JXODPDQÕQ�HúLW�G�]H\GH�GLVPHQRUH�úLGGHWLQL�D]DOW-
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����

WÕ÷Õ�EXOXQPXúWXU��������

7(16�X\JXODPDVÕQÕQ�SULPHU�GLVPHQRUH��]HULQH�HWNLQOL÷LQLQ�GH÷HUOHQGLULOGL÷L�oDOÕúPDODUÕQ�\DQÕ�VÕUD�7(16�LOH�LEXSURIHQ�WDEOHW�YH�
GLNORIHQDN�VRG\XP�NXOODQÕPÕQÕQ�NDUúÕODúWÕUÕOGÕ÷Õ�oDOÕúPDODU�GD�YDUGÕU��(OGH�HGLOHQ�VRQXoODUD�J|UH� LVH�SULPHU�GLVPHQRUH� LOH�EDú�
HWPHGH�7(16�X\JXODPDVÕQÕQ�LEXSURIHQ�WDEOHW�YH�GLNORIHQDN�VRG\XP�NXOODQÕPÕQGDQ�GDKD�HWNLQ�ROGX÷X�EXOXQPXúWXU���������

<RJDQÕQ�SULPHU�GLVPHQRUH\H�RODQ�HWNLOHULQLQ�DUDúWÕUÕOGÕ÷Õ�oDOÕúPDODU�PHYFXW�ROXS�OLWHUDW�U�WDUDPDVÕ�VRQXFX�\RJD�X\JXODPDVÕ\OD�
EDúND�ELU�DOWHUQDWLI�\|QWHPLQ�NDUúÕODúWÕUÕOGÕ÷Õ�oDOÕúPD�EXOXQDPDPÕúWÕU��(OGH�HGLOHQ�NDQÕW�WHPHOOL�oDOÕúPDODUGD�GD�\RJDQÕQ�SULPHU�
GLVPHQRUH\H�ED÷OÕ�D÷UÕ�úLGGHW�YH�V�UHVLQL�D]DOWWÕ÷Õ��\DúDP�NDOLWHVLQL�YH�¿]LNVHO�]LQGHOL÷L�DUWWÕUGÕ÷Õ�EXOXQPXúWXU��

��������

dDOÕúPD�NDSVDPÕQD�DOÕQDQ����UDQGRPL]H�NRQWUROO��oDOÕúPD��DUDúWÕUPDFÕODU�WDUDIÕQGDQ�LQFHOHQGL�YH�HOGH�HGLOHQ�|]HW�EXOJXODU��KHU�
ELU�PDNDOH\H�ELU�VÕUD�QXPDUDVÕ�YHULOHUHN�7DEOR��¶GH�J|VWHULOGL��

%X�oDOÕúPDGD��SULPHU�GLVPHQRUH�LOH�EDú�HWPHGH�NXOODQÕODQ�WDPDPOD\ÕFÕ�YH�GHVWHNOH\LFL�\|QWHPOHUH�LOLúNLQ��NDQÕWD�GD\DOÕ�X\JXOD-
PDODUÕQ�oHúLWOL�SRS�ODV\RQODUGD�HWNLOHUL�LQFHOHQPLúWLU��hONHPL]GH�GLVPHQRUH�LOH�EDú�HWPHGH�NXOODQÕODQ�WDPDPOD\ÕFÕ�YH�GHVWHNOH\LFL�
\|QWHPOHUH�LOLúNLQ�GHUOHPHOHU�EXOXQPDNOD�ELUOLNWH�VLVWHPDWLN�LQFHOHPH�oDOÕúPDVÕ�EXOXQPDPDNWDGÕU��%X�oDOÕúPD�OLWHUDW�UGHQ�IDUNOÕ�
RODUDN�GLVPHQRUH\H�ED÷OÕ�D÷UÕ\Õ�KD¿ÀHWPHN�\D�GD�WDPDPHQ�RUWDGDQ�NDOGÕUPD\D�\|QHOLN�NDQÕWD�GD\DOÕ�X\JXODPDODUÕQ�LQFHOHQPHVL�
DoÕVÕQGDQ�\DSÕOPÕú�LON�VLVWHPDWLN�GHUOHPH�oDOÕúPDVÕGÕU��

dDOÕúPD�NDSVDPÕQD�DOÕQDQ�DUDúWÕUPDODUÕQ�W�P�QGH�SULPHU�GLVPHQRUH�LOH�EDú�HWPHGH�NXOODQÕODQ�WDPDPOD\ÕFÕ�YH�GHVWHNOH\LFL�NDQÕW�
WHPHOOL�\|QWHP�X\JXODQDQ�ELUH\OHULQ�X\JXODQPD\DQ�ELUH\OHU��LOH�\DSÕODQ�NDUúÕODúWÕUÕOPDVÕQGD�ROXPOX�VRQXoODU�HOGH�HGLOGL÷L�J|U�O-
PHNWHGLU��7DEOR����

Tablo 1: øQFHOHQHQ�dDOÕúPDODUD�øOLúNLQ�g]HW�%XOJXODU
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No Yazarlar/

<ÕO

Ülke %DúOÕN ÖUQHNOHP gOoPH�$UDoODUÕ $UDúWÕUPD�6�UHF൴ %XOJXODU���6RQXo

1 Mohamed 

ve ark. 

(2015)

0ÕVÕU )HP൴�EDQG�

DNXSUHV�U�

uygulama�

VÕQÕQ�SU൴PHU�

G൴VPHQRUH�

�]HU൴QGHN൴�

HWN൴V൴��5DQGR�

P൴]H�NRQWUROO��

oDOÕúPD

Toplam = 150

('HQH\�JUXEX��

75 

.RQWURO�JUXEX��

75)

�9$6

�)HP൴�EDQG�

DNXSUHV�U�WDN൴S�

o൴]HOJHV൴

�0HPQXQ൴\HW�

O൴NHUW�|OoH÷൴

�gOo�P�DUDoODUÕ��X\JXODPDQÕQ�\D�

SÕOPDVÕQGDQ�KHPHQ�VRQUD��൴ON�����

GN������VDDW�����VDDWWH�YH����D\ÕQ�VR�

QXQGD�GH÷HUOHQG൴U൴OP൴úW൴U�

�'HQH\�JUXEXQD�PHQVWU�DV\RQXQ�

൴ON��o�J�Q����SDUPDN�JHQ൴úO൴÷൴QGH�

RODQ�DNXSUHV�U�IHP൴�EDQWODUÕ�KHU�

൴N൴�EDFDNWD�W൴E൴DQÕQ�൴o�D\DN�E൴OH÷൴�

�]HU൴QH�J�QGH��o�NH]�YH���GDN൴ND�

ER\XQFD�X\JXODQPÕúWÕU�

�.RQWURO�JUXEXQD�SODVHER�EDQWODUÕ�

KHU�൴N൴�EDFDNWD�W൴E൴DQÕQ�൴o�D\DN�E൴OH�

÷൴��]HU൴QH�J�QGH��o�NH]�YH���GDN൴ND�

ER\XQFD�X\JXODQPÕúWÕU�

�dDOÕúPDQÕQ�

VRQXFXQD�J|UH�]DPDQ�

GLOLPOHULQLQ�WDPDPÕQ�

GD��P�GDKDOH�JUXEXQ�

GD�NRQWURO�JUXEXQD�

J|UH�D÷UÕ�ú൴GGHW൴Q൴Q�

D]DOGÕ÷Õ��RUWDODPD����

D\�D÷UÕODUÕQÕQ�ROPD�

GÕ÷Õ��YH�X\JXODPDGDQ�

PHPQXQ�ROGXNODUÕ�

EXOXQPXúWXU��
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2 Beh�

PDQHVK�

ve ark. 

(2012)

øUDQ $NXSUHVV|U��

EDOÕN�\D÷Õ�YH�

൴EXSURIHQ൴Q�

SU൴PHU�G൴VPH�

QRUH\H�ED÷OÕ�

D÷UÕ�ú൴GGHW൴�

�]HU൴QH�HWN൴OH�

U൴Q൴Q�NDUúÕODú�

WÕUÕOPDVÕ

7RSODP ����

�$NXSUHVV|U�

JUXEX����

%DOÕN�\D÷Õ�JUX�

EX����

øEXSURIHQ�JUX�

EX�����

�9$6 �%�W�Q�P�GDKDOHOHU���PHQVWU�DO�

V൴NOXV�V�UHV൴QFH�\DSÕOPÕúWÕU�

��$NXSUHVV|U�JUXEXQD�VDQ൴QM൴DR�

QRNWDVÕQD���VDQ൴\H�EDVÕQo�X\JXOD�

\ÕS��EDVÕQFÕ���VDQ൴\H�VHUEHVW�EÕUDN�

PD�úHNO൴QGH�KHU�൴N൴�D\D÷D�DUDOÕNOÕ�

RODUDN���¶DU��GN��DNXSUHVV|U uygu�

ODQPÕúWÕU��

�%DOÕN�\D÷Õ�JUXEXQD�J�QO�N������

PJ�EDOÕN�\D÷Õ�NDSV�O��YHU൴OP൴úW൴U�

��.RQWURO�JUXEXQD�PHQVWU�DV\RQ�

G|QHP൴QGH�D÷UÕVÕ�ROGX÷XQGD���VDDW�

DUDOÕNODUOD�����PJ�൴EXSURIHQ�WDEOHW�

YHU൴OP൴úW൴U�

�dDOÕúPDQÕQ�VRQXFXQ�

GD�KHU��o�JUXEXQGD��

P�GDKDOH�V�UHVLQFH�

D\QÕ�P൴NWDUGD�HNVWUD�

D÷UÕ�NHV൴F൴\H�൴KW൴\Do�

GX\GX÷X��DNXSUHVV|U�

X\JXODPDVÕQÕQ�GDKD�

HWN൴Q�ROGX÷X��DNXS�

UHVV|U�X\JXODPDVÕQÕQ�

EDOÕN�\D÷Õ�NDSV�O�NXO�

ODQÕPÕQD�J|UH��EDOÕN�

\D÷ÕQÕQ�GD�൴EXSURIHQH�

J|UH�SU൴PHU�G൴VPHQR�

UH\H�ED÷OÕ�D÷UÕ�ú൴GGHW൴�

�]HU൴QGH�GDKD�HWN൴Q�

ROGX÷X�EXOXQPXúWXU�
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3 .DQQDQ�

ve ark.

(2019)

<HQ൴�

Ze�

ODQGD

3U൴PHU�G൴VPH�

QRUHV൴�RODQ�ND�

GÕQODUGD�NRúX�

EDQGÕ�WDEDQOÕ�

DHURE൴N�HJ]HU�

V൴]�P�GDKD�

OHV൴Q൴Q�D÷UÕ��

J�QO�N�൴úOH\൴ú�

YH�\DúDP�NDO൴�

WHV൴��]HU൴QGHN൴�

HWN൴QO൴÷൴��5DQ�

GRP൴]H�NRQW�

UROO��oDOÕúPD

Toplam= 70

�'HQH\�JUXEX��

��

.RQWURO�JUXEX��

���

�)൴]൴NVHO�DNW൴Y൴WH�

KD]ÕUOÕN�DQNHW൴

�%RUJ�$OJÕODQDQ�

(J]HUV൴]�gOoH÷൴�

�0F*൴OO�D÷UÕ�

DQNHW൴

�.DGÕQ�VD÷�

OÕ÷Õ�JLULúLPL�

X\NXVX]OXN�

GH÷HUOHQG൴UPH�

|OoH÷൴

�+DVWDGD�JOREDO�

GH÷൴ú൴P�൴]OHQ൴P൴�

|OoH÷൴

�'HQH\�JUXEXQD�DHURE൴N�HJ]HUV൴]�

PHQVWUXDV\RQ�G|QHP൴�GÕúÕQGDN൴�

J�QOHUGH�KDIWDGD���J�Q�൴ON���D\�

DUDúWÕUPDFÕ�WDUDIÕQGDQ�NRúX�EDQ�

GÕQGD�DHURE൴N�HJ]HUV൴]�H÷൴W൴P൴�YH�

U൴OP൴úW൴U��+HU�NDWÕOÕPFÕ\D�|]HO�NRúX�

EDQGÕQGDN൴�HJ]HUV൴]�\R÷XQOX÷XQX�

G�]HQOHPHN�൴o൴Q��¶GDQ��µK൴o�HIRU�

\RN¶����¶\H��µPDNV൴PXP�HIRU¶��

%RUJ�DOJÕODQDQ�HJ]HUV൴]�|OoH÷൴�NXO�

ODQÕODUDN�GH÷HUOHQG൴UPHV൴�\DSÕOPÕú�

WÕU��%X�GH÷HUOHQG൴UPH�VRQXFXQGD�

KHU�NDWÕOÕPFÕ�൴o൴Q��X\JXQ�HJ]HUV൴]�

V�UHV൴�YH�\R÷XQOX÷X�EHO൴UOHQP൴úW൴U��

øGHDO�HIRU�\R÷XQOX÷X�������RODUDN�

G�]HQOHQP൴úW൴U���'DKD�VRQUD���D\�

RNXOGD�KDIWDGD���J�Q�NDWÕOÕPFÕODUÕQ�

NHQG൴OHU൴�HJ]HUV൴]൴�X\JXODPÕúWÕU�

.RúX�EDQGÕ�DQWUHQPDQÕQGDQ�|QFH�

���GDN൴NDOÕN�ÕVÕQPD�HJ]HUV൴]OHU൴��

DUGÕQGDQ�RUWD�YH�DOW�VÕUW�൴o൴Q�JHUPH��

SHOY൴N�E|OJH��JHUPH�HJ]HUV൴]൴���ND�

UÕQ�YH�JOXWHDO�NDVODUÕQ�J�oOHQG൴U൴O�

PHV൴�GDK൴O�ROPDN��]HUH����GDN൴ND�

OÕN�VR÷XPD�HJ]HUV൴]OHU൴�\DSÕOPÕú�

�.RQWURO�JUXEXQD�KHUKDQJ൴�E൴U�P��

GDKDOH�\DSÕOPDPÕúWÕU�

�dDOÕúPDQÕQ�VRQXFXQD�

J|UH�SU൴PHU�G൴VPHQR�

UHV൴�RODQ�NDGÕQODUGD�

��D\OÕN��DHURE൴N�HJ�

]HUV൴]�X\JXODPDVÕQÕQ�

VRQXFXQGD�DHURE൴N�

HJ]HUV൴]൴Q�D÷UÕ��

\DúDP�NDO൴WHV൴�YH�

Y�FXW�IRQNV൴\RQODUÕ�

�]HU൴QGH�HWN൴O൴�ROGX÷X�

EXOXQPXúWXU�

4 dD\�YH�

ark.

(2020)

7�UN൴�

ye

*HQo�<HW൴ú�

N൴QOHUGH�.ÕVD�

6�UHO൴�$HURE൴N�

(J]HUV൴]൴Q�

'൴VPHQRUH�

h]HU൴QH�(WN൴V൴

Toplam= 20

�'HQH\�JUXEX��

10

.RQWURO�JUXEX��

10)

�9$6

�0HQVWUXDO�

6HPSWRP�gOoH÷൴�

�'�Q\D�6D÷OÕN�

gUJ�W��<DúDP�

.DO൴WHV൴�6NDOD�

VÕ�.ÕVD�)RUP�

�:+242/�

�'HQH\�JUXEXQD�DHURE൴N�HJ]HUV൴]�

SURJUDPÕ����GDN൴ND�ÕVÕQPD�����GD�

N൴ND�\�NOHQPH�YH���GDN൴ND�VR÷XPD�

ROPDN��]HUH���KDIWD�ER\XQFD�KDI�

WDGD���J�Q����GDN൴ND�RUWD�ú൴GGHWWH�

WHPSROX�\�U�\�ú���SURJUDPÕ�RODUDN�

X\JXODQPÕúWÕU�

�.RQWURO�JUXEXQD�KHUKDQJ൴�E൴U�P��

GDKDOH�\DSÕOPDPÕúWÕU�

�dDOÕúPD��VRQXFXQGD�

��KDIWDOÕN�NÕVD�V�UHO൴�

RUWD�ú൴GGHWWH�DHURE൴N�

HJ]HUV൴]�SURJUDPÕQÕQ�

G൴VPHQRUHO൴�JHQo�\H�

W൴úN൴QOHUGH��G൴VPHQRUH�

ú൴GGHW൴�YH�PHQVWUXDO�

VHPSWRPODUÕ�D]DOWÕU�

NHQ��\DúDP�NDO൴WHV൴Q�

GH�GH÷൴ú൴NO൴÷H�QHGHQ�

ROPDGÕ÷Õ�VRQXFXQD�

YDUÕOPÕúWÕU�

-LQHNRORML�2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL���������&LOW����6D\Õ��

����



5 'HKQDY൴ 

ve ark.

������

øUDQ $HURE൴N�HJ]HU�

V൴]൴Q�SU൴PHU�

G൴VPHQRUH\H�

HWN൴V൴�.O൴Q൴N�

GHQH\VHO�oD�

OÕúPD

Toplam= 70

�'HQH\�JUXEX��

��

.RQWURO�JUXEX��

���

�9$6 �dDOÕúPD�DUGÕúÕN���PHQVWUXDO�G|Q�

J�GH�JHUoHNOHúW൴U൴OP൴úW൴U�

�'HQH\�YH�NRQWURO�JUXEXQGDN൴�ND�

WÕOÕPFÕODUD�൴ON�PHQVWUXDO�G|QJ�GH�

9$6�X\JXODQPÕúWÕU��$\UÕFD����YH����

PHQVWUXDO�G|QJ�GH�HYGH�QDVÕO�X\�

JXOD\DFDNODUÕ�|÷UHW൴OP൴úW൴U�

�'HQH\�YH�NRQWURO�JUXEXQGDN൴�ND�

WÕOÕPFÕODU��WHOHIRQOD�KDIWDGD���NH]��

\�]�\�]H���KDIWDGD�E൴U�J|U�ú�OHUHN�

WDN൴SOHU൴�\DSÕOPÕúWÕU�

�'HQH\�JUXEXQD�൴ON�PHQVWUXDO�

G|QJ�GH�DUDúWÕUPDFÕODU�WDUDIÕQGDQ�

\DSÕOPDVÕ�JHUHNHQ�DHURE൴N�HJ]HUV൴]�

|÷UHW൴OP൴ú����YH����PHQVWUXDO�G|Q�

J�GH�HJ]HUV൴]൴�HYGH�X\JXOD\DE൴O�

PHV൴�൴o൴Q�H÷൴W൴F൴�&'�YH�UHV൴PO൴�EUR�

ú�UOHUGH�YHU൴OP൴úW൴U��.DWÕOÕPFÕODUD�

��KDIWD�V�UHV൴QFH�PHQVWUXDV\RQXQ�

൴ON���J�Q�����GN��DHURE൴N�HJ]HUV൴]�

\DSWÕUÕOPÕúWÕU��

�.RQWURO�JUXEXQGDN൴�NDWÕOÕPFÕODUD�

KHUKDQJ൴�E൴U�P�GDKDOH�\DSÕOPD�

PÕúWÕU��

�dDOÕúPDQÕQ�VRQXFXQD�

J|UH����PHQVWUXDO�

G|QJ�Q�Q�VRQXQGD�

GHQH\�YH�NRQWURO�

JUXEX�DUDVÕQGD�SU൴PHU�

G൴VPHQRUH\H�ED÷OÕ�

D÷UÕ�ú൴GGHW൴�DoÕVÕQGDQ�

E൴U�IDUN�EXOXQPD�

PÕúWÕU�����PHQVWUXDO�

G|QJ�Q�Q�VRQXQGD�

DHURE൴N�HJ]HUV൴]൴Q�

HWN൴O൴�ROGX÷X�EXOXQ�

PXúWXU�

-LQHNRORML�2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL���������&LOW����6D\Õ��

����



����

6 9D]൴U൴�YH�

ark.

(2011)

øUDQ %XúHKU��Q൴YHU�

V൴WH�|÷UHQF൴OH�

U൴QGH�DHURE൴N�

YH�HVQHPH�

HJ]HUV൴]OHU൴Q൴Q�

G൴VPHQRUH�

\R÷XQOX÷X�

�]HU൴QH�HWN൴OH�

U൴Q൴Q�NDUúÕODú�

WÕUÕOPDVÕ

Toplam= 105 

�$HURE൴N�HJ]HU�

V൴]�JUXEX�

��

(VQHPH�HJ]HU�

V൴]�JUXEX�

��

.RQWURO�JUXEX��

���

�0HQVWUXDO�

VHPSWRP�DQNHW൴

�064�

�dDOÕúPD�DUGÕúÕN���PHQVWUXDO�G|Q�

J�GH�JHUoHNOHúW൴U൴OP൴úW൴U�

�064��GHQH\�YH�NRQWURO�JUXEXQGD�

N൴�NDWÕOÕPFÕODUD�൴ON�PHQVWUXDO�G|Q�

J�Q�Q�VRQXQGD��X\JXODPDQÕQ�\DSÕO�

GÕ÷Õ����YH����PHQVWUXDO�G|QJ�OHU൴Q�

VRQXQGD�GH÷HUOHQG൴U൴OP൴úW൴U��

�$HURE൴N�HJ]HUV൴]�JUXEXQD�PHQVW�

UXDV\RQXQ�൴ON�J�Q�QH�NDGDU�KDIWDGD�

��GHID�NRúX�EDQGÕQGD����GN¶OÕN�

DúDPDOÕ��KHU�DúDPD���GN��HJ]HU�

V൴]�\DSWÕUÕOPÕúWÕU��(J]HUV൴]�G�ú�N�

\R÷XQOXNWD�EDúODWÕOPÕú����YH����

DúDPDODUGD�\R÷XQOX÷X�DUWWÕUÕOPÕú��

���DúDPDGD�\R÷XQOXN�൴ON�DúDPD�൴OH�

Hú൴WOHQHUHN�HJ]HUV൴]�E൴W൴U൴OP൴úW൴U�

�(VQHPH�HJ]HUV൴]�JUXEXQD�PHQV�

WUXDV\RQXQ�൴ON�J�Q�QH�NDGDU�KDI�

WDGD���GHID�NDUÕQ��SHOY൴V�YH�NDVÕN�

E|OJHV൴QH���GHID�HVQHPH�HJ]HUV൴]൴�

\DSWÕUÕOPÕúWÕU��øON�VHDQV����VDQ൴\H�

൴OH�EDúODPÕú�GDKD�VRQUDN൴�VHDQVODU�

GD�GD�KHU�VHDQV���VDQ൴\H�DUWWÕUÕODUDN�

GHYDP�HG൴OP൴úW൴U��

�.RQWURO�JUXEXQGDN൴�NDWÕOÕPFÕODUD�

KHUKDQJ൴�E൴U�P�GDKDOH�\DSÕOPD�

PÕúWÕU�

�dDOÕúPDQÕQ�VRQXFXQD�

J|UH�KHP�DHURE൴N�

HJ]HUV൴]൴Q�KHP�GH�

HVQHPH�HJ]HUV൴]൴Q൴Q�

SU൴PHU�G൴VPHQRUH�

ú൴GGHW൴Q൴�D]DOWWÕ÷Õ�

IDNDW�DHURE൴N�HJ]HUV൴�

]൴Q�GDKD�HWN൴O൴�ROGX÷X�

EXOXQPXúWXU�

-LQHNRORML�2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL���������&LOW����6D\Õ��

����



7 $]൴PD�YH�

ark.

(2015)

øUDQ (VQHPH�HJ]HU�

V൴]൴Q൴Q�SU൴PHU�

G൴VPHQRUH\H�

HWN൴V൴�5DQGR�

P൴]H�NRQWUROO��

NO൴Q൴N�oDOÕúPD

7RSODP ���

�'HQH\�JUXEX��

��

.RQWURO�JUXEX��

���

�9$6

�6S൴HOEHUJHU�

GXUXPOXOXN�DQN�

V൴\HWH�|OoH÷൴

�dDOÕúPD�DUGÕúÕN���PHQVWUXDO�G|Q�

J�GH�JHUoHNOHúW൴U൴OP൴úW൴U�

�9$6�YH�6S൴HOEHUJHU�GXUXPOXOXN�

DQNV൴\HWH�|OoH÷L�GHQH\�YH�NRQWURO�

JUXEXQGDN൴�NDWÕOÕPFÕODUD�൴ON�PHQV�

WUXDO�G|QJ�Q�Q�VRQX�൴OH�X\JXOD�

PDQÕQ�\DSÕOGÕ÷Õ����YH����PHQVWUXDO�

G|QJ�OHU൴Q�VRQXQGD�GH÷HUOHQG൴U൴O�

P൴úW൴U��

�'HQH\�JUXEXQD�KDIWDQÕQ���J�Q��

J�QGH���GHID���DúDPDOÕ�YH�KHU�DúD�

PD���VQ��V�UHFHN�úHN൴OGH�HVQHPH�

HJ]HUV൴]൴�\DSWÕUÕOPÕúWÕU��

�.RQWURO�JUXEXQGDN൴�NDWÕOÕPFÕODUD�

KHUKDQJ൴�E൴U�P�GDKDOH�\DSÕOPD�

PÕúWÕU�

�dDOÕúPDQÕQ�VRQXFXQD�

J|UH�GHQH\�JUXEXQGD�

൴ON�PHQVWUXDO�G|QJ�GH�

HVQHPH�HJ]HUV൴]൴Q൴Q�

HWN൴O൴�ROPDGÕ÷Õ�IDNDW�

���PHQVWUXDO�G|QJ��

Q�Q�VRQXQGDQ�൴W൴EDUHQ�

SU൴PHU�G൴VPHQRUH\H�

ED÷OÕ�D÷UÕ�úLGGHWL�

YH�V�UHVL�D]DOGÕ÷Õ�

YH��VWUHV�G�]H\OHUL�

DoÕVÕQGDQ�LNL�JUXS�

DUDVÕQGD�ELU�IDUN�

ROPDGÕ÷Õ�EXOXQDPD�

PÕúWÕU�

8 %DNKWV�

K൴U൴Q�YH�

ark.

(2015)

øUDQ $UVDQMDQ¶OÕ�

|÷UHQF൴OHUGH�

ODYDQWD�\D÷Õ�

൴OH�DURPDWHUDS൴�

PDVDMÕQÕQ�SU൴�

PHU�G൴VPHQRUH�

ú൴GGHW൴��]HU൴QH�

HWN൴V൴

7RSODP ���

�'HQH\�JUXEX��

��

.RQWURO�JUXEX��

���

�9$6 �$UGÕúÕN���PHQVWUXDO�G|QJ�GH�oDOÕú�

PD�X\JXODQPÕúWÕU��øON�G|QJ�GH�9$6�

X\JXODQPÕú�YH�SU൴PHU�G൴VPHQRUH\H�

ED÷OÕ�D÷UÕ�ú൴GGHW൴�|Oo�OP�úW�U��

��'HQH\�JUXEXQD����YH����D\GD�൴N൴�

GDPOD�ODYDQWD�HVDQV൴\HO�\D÷Õ���PO�

WDWOÕ�EDGHP�\D÷Õ�൴OH�NDUÕúWÕUÕODUDN�

����NRQVDQWUDV\RQGD�\D÷�KD]ÕU�

ODQPÕúWÕU����PO�ODYDQWD�\D÷Õ�NDUÕQ�

�]HU൴QGH�GDPODWÕOPÕú�YH����GDN൴ND�

EDVNÕ�ROXúWXUPDGDQ�൴N൴�HOOH�PDVDM�

\DSÕOPÕúWÕU��0DVDM�PHQVWUXDV\RQ�

V�UHV൴QFH�J�QGH���NH]�\DSÕOPÕúWÕU��

0DVDMWDQ����GN��VRQUD�9$6�GH÷HU�

OHQG൴U൴OP൴úW൴U�

��.RQWURO�JUXEXQD�KHUKDQJ൴�E൴U�

\D÷�NXOODQÕOPDGDQ�VDGHFH�PDVDM�

\DSÕODUDN�D\QÕ�൴úOHP�EDVDPDNODUÕ�

X\JXODQPÕúWÕU�

�dDOÕúPD�VRQXFXQGD�

��D\�ODYDQWD�\D÷Õ�

൴OH�\DSÕODQ�PDVDM�൴OH�

KHUKDQJ൴�E൴U�\D÷�NXO�

ODQÕOPDGDQ�\DSÕODQ�

PDVDMÕQ�SU൴PHU�G൴V�

PHQRUH\H�ED÷OÕ�D÷UÕ�

�]HU൴QGH�HWN൴Q�ROGX÷X�

IDNDW�ODYDQWD�\D÷Õ�

൴OH�\DSÕODQ�PDVDMÕQ�

SODVHER�RODUDN�\DSÕ�

ODQ�PDVDMD�J|UH�D÷UÕ�

ú൴GGHW൴��]HU൴QGH�GDKD�

HWN൴Q�ROGX÷X�EXOXQ�

PXúWXU�

-LQHNRORML�2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL���������&LOW����6D\Õ��

����



����

9 1൴NMRX�YH�

ark.

������

/DYDQWD�DUR�

PDWHUDS൴V൴Q൴Q�

SU൴PHU�G൴VPH�

QRUHGH�D÷UÕ�

ú൴GGHW൴��]HU൴Q�

GHN൴�HWN൴V൴��ho�

N|U�UDQGRP൴]H�

NRQWUROO��NO൴�

Q൴N�oDOÕúPD

Toplam= 200

�'HQH\�JUXEX��

100

.RQWURO�JUXEX��

100)

�9$6 �$UGÕúÕN���PHQVWUXDO�G|QJ�GH�oDOÕú�

PD�X\JXODQPÕúWÕU��øON�G|QJ�GH�9$6�

X\JXODQPÕú�YH�SU൴PHU�G൴VPHQRUH\H�

ED÷OÕ�D÷UÕ�ú൴GGHW൴�|Oo�OP�úW�U��

�'HQH\�JUXEXQD����YH����D\GD�E൴U�

SDPXN�SDUoDVÕQD��o�GDPOD�ODYDQWD�

VRO�V\RQXQGDQ��GDPODWÕOPÕú�YH�

DGHW൴Q�൴ON���J�Q��J�QGH���NH]�NRN�

ODWÕOPÕúWÕU��8\JXODPDGDQ����GN��

VRQUD�9$6�GH÷HUOHQG൴U൴OP൴úW൴U��

�.RQWURO�JUXEXQD����YH����D\GD�E൴U�

SDPXN�SDUoDVÕQD��o�GDPOD�����G൴O�H�

HG൴OP൴ú�V�W�VRO�V\RQXQGDQ��GDPOD�

WÕOPÕú�YH�DGHW൴Q�൴ON���J�Q��J�QGH���

NH]�NRNODWÕOPÕúWÕU��8\JXODPDGDQ����

GN��VRQUD�9$6�GH÷HUOHQG൴U൴OP൴úW൴U�

�dDOÕúPDQÕQ�VRQXFXQD�

J|UH�SULPHU�G൴VPH�

QRUH\H��ED÷OÕ��D÷UÕ�

ú൴GGHW൴��]HU൴QGH����D\�

V�UHV൴QFH�NRNODWÕODQ�

ODYDQWD�DURPDWHUDS൴�

V൴Q൴Q��HWN൴O൴�ROGX÷X�

EXOXQPXúWXU�

10 8\VDO�YH�

ark.

������

7�UN൴�

ye

*�O�HVDQV൴\HO�

\D÷ÕQÕQ�SU൴PHU�

G൴VPHQRUH�

KDVWDODUÕQGD�

HWN൴V൴Q൴Q�൴QFH�

OHQPHV൴

Toplam= 100

�'HQH\�JUXEX��

50

'൴NORIHQDN�

VRG\XP�JUXEX��

50)

�9$6 �0HQVWUXDV\RQ�G|QHP൴QGHN൴�DUR�

PDWHUDS൴�JUXEXQD�J�QGH�HQ�ID]OD��o�

KDVWD�GDK൴O�HG൴OP൴ú�YH�DURPDWHUDS൴�

X\JXODPDVÕ����GDN൴ND�V�UP�úW�U���

+DVWDODUD�D\QÕ�DQGD�X\JXODPD�\D�

SÕOPDPÕú�YH�KHU�E൴U��KDVWD�DUDVÕQGD�

HQ�D]�E൴U�VDDWO൴N�DUD�YHU൴O൴S�RGD�KD�

YDODQGÕUÕOGÕNWDQ�VRQUD�X\JXODPD\D�

DOÕQPÕúODUGÕU��

�'HQH\�JUXEXQD�|QFH����PJ�G൴FOR�

IHQDF�VRG൴XP�,0�RODUDN�\DSÕOPÕú�

GDKD�VRQUD�KDVWDQÕQ�HQ�D]�E൴U�PHWUH�

\XNDUÕVÕQD�\HUOHúW൴U൴OHQ�YH�KHU����

GDN൴NDGD�E൴U�V�UHNO൴�S�VN�UWPHN�

�]HUH�D\DUODQPÕú�E൴U�HOHNWURQ൴N�

EXKDUODúWÕUÕFÕ�DUDFÕOÕ÷Õ\OD�XoXFX�J�O�

\D÷Õ�HVDQVÕ�8\JXODQPDQÕQ�E൴WPHV൴�

Q൴�WDN൴S�HGHQ����GDN൴ND�YH�����GDN൴�

NDGD�KDVWDODUD�9$6�X\JXODQPÕúWÕU��

�0HQVWUXDV\RQ�G|QHP൴QGH�G൴NOR�

IHQDN�VRG\XP�JUXEXQGDN൴OHUH�VD�

GHFH����PJ�G൴FORIHQDF�VRG൴XP�,0 

RODUDN�\DSÕOPÕúWÕU��8\JXODQPDQÕQ�

E൴WPHV൴Q൴�WDN൴S�HGHQ�����GDN൴ND�YH�

����GDN൴NDGD�KDVWDODUD�9$6�X\JX�

ODQPÕúWÕU�

�dDOÕúPDQÕQ�

VRQXFXQD�J|UH�SULPHU�

GLVPHQRUH\H�ED÷OÕ�

D÷UÕ�úLGGHWL��]HULQGH�

G൴FORIHQDF�VRG൴XPXQ 

,0�X\JXODPDVÕ��J�O�

HVDQVÕ�\D÷Õ�൴OH�E൴UO൴NWH�

\DSÕOGÕ÷ÕQGD�VDGHFH��

G൴FORIHQDF�VRG൴XPum 

,0�X\JXODQPDVÕQGDQ�

GDKD���HWN൴O൴�ROGX÷X�

EXOXQPXúWXU�

-LQHNRORML�2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL���������&LOW����6D\Õ��

����



11 'DYDQHJ�

K൴�YH�DUN�

(2017)

øUDQ %DOÕN�\D÷Õ�൴OH�

J�O�\D÷ÕQÕQ��

Hú�]DPDQOÕ�

NXOODQÕPÕQÕQ��

SU൴PHU�G൴VPH�

QRUH\H�ED÷OÕ��

VHPSWRPODUÕQ�

D]DOWÕOPDVÕ�

�]HU൴QH�HWN൴V൴

Toplam= 105

�%DOÕN�\D÷Õ�

JUXEX����

*�O��\D÷Õ�HVDQV�

JUXEX����

%DOÕN�\D÷Õ����

*�O�\D÷Õ�HVDQV�

JUXEX����

.RQWURO�JUXEX��

25)

�8OXVODUDUDVÕ�

)൴]൴NVHO�$NW൴Y൴WH�

$QNHW൴��,3$4��

�1൴WHO൴NVHO�*ÕGD�

6ÕNOÕN�$QNHW൴�

�))4���)൴]൴NVHO�

$NW൴Y൴WH�6HY൴�

\HOHU൴�$QNHW൴�

�3$/4�

�9$6

�$UGÕúÕN���PHQVWUXDO�G|QJ�GH�

oDOÕúPD�\DSÕOPÕúWÕU�dDOÕúPD\D�

EDúODPDGDQ�|QFH�KDVWDODUGD�SU൴PHU�

G൴VPHQRUH\H�ED÷OÕ�D÷UÕ�ú൴GGHW൴Q൴�

GH÷HUOHQG൴UUPHN�൴o൴Q��9$6��NDWÕ�

OÕPFÕODUÕQ�EHVOHQPH�Q൴WHO൴NOHU൴Q൴�

EHO൴UOHPHN�൴o൴Q�))4��I൴]൴NVHO��DN�

W൴Y൴WH�|]HOO൴NOHU൴Q൴�GH÷HUOHQG൴UPHN�

൴o൴Q�,3$4��I൴]൴NVHO�DNW൴Y൴WH�VHY൴\H�

OHU൴Q൴�GH÷HUOHQG൴UPHN�൴o൴Q�3$/4�

X\JXODQPÕúWÕU�dDOÕúPD�JUXSODUÕQÕQ�

WDPDPÕQGD�X\JXODPDQÕQ�\DSÕOGÕ÷Õ�

����J�Q�YH�����J�QOHUGH�9$6�

\HQLGHQ�X\JXODQPÕúWÕU�

�%DOÕN�\D÷Õ�JUXEXQD�J�QO�N�1000 

PJ�EDOÕN�\D÷Õ�NDSV�O��YHU൴OP൴úW൴U��

�*�O�\D÷Õ�JUXEXQD�J�QO�N������PJ�

J�O�\D÷Õ�NDSV�O��YHULOPLúWLU�

��%DOÕN�\D÷Õ���J�O�\D÷Õ�JUXEXQD�

NRPE൴QH�NDSV�O�J�QO�N������PJ�

RODUDN�YHU൴OP൴úW൴U�

��.RQWURO�JUXEXQD�K൴o�X\JXODPD�

\DSÕOPDPÕú�VDGHFH�DQNHWOHU�YH�|O�

oHN�X\JXODQPÕúWÕU��

�%X�oDOÕúPDGD�����

PHQVWUXDO�G|QJ�GH�

J�QO�N������PJ�ROD�

UDN�YHU൴OHQ�J�O�\D÷Õ�

HVDQVÕ�൴oHUHQ�EDOÕN�

\D÷Õ�NDSV�OOHU൴Q൴Q��

G൴÷HU�\DSÕODQ�X\JX�

ODPDODUD�KDOV൴]O൴N��

NDUÕQGD�ú൴úN൴QO൴N��EDú�

G|QPHV൴�YH��P൴GH�

EXODQWÕVÕ�J൴E൴�PHQV�

WUXDO�VHPSWRPODUÕQ�

D]DOWÕOPDVÕQGD�GDKD�

HWN൴O൴�ROGX÷X�IDNDW�

D÷UÕ�ú൴GGHW൴��]HULQGH�

HWNLOL�ROPDGÕ÷Õ�

EXOXQPXúWXU��

-LQHNRORML�2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL���������&LOW����6D\Õ��

����



����

12 %DQ൴�YH�

ark.

������

øUDQ *�O�\D÷ÕQÕQ�

SU൴PHU�G൴V�

PHQRUH��]H�

U൴QGHN൴�HWN൴V൴��

dDSUD]�o൴IW�N|U�

NO൴Q൴N�oDOÕúPD

Toplam= 92 �9$6 �$UGÕúÕN���PHQVWUXDO�G|QJ�GH�

oDOÕúPD�\DSÕOPÕúWÕU��8\JXODPD\D�

EDúODPDGDQ�|QFH�YH�X\JXODPD�

\DSÕOÕUNHQ�������������������������

����VDDWOHUGHQ�VRQUD�NDWÕOÕPFÕODUÕQ�

D÷UÕVÕQÕ�GH÷HUOHQG൴UPHN�൴o൴Q�9$6�

X\JXODQPÕúWÕU�

����PHQVWUXDO�G|QJ�GH����N൴ú൴GHQ�

ROXúDQ�NDWÕOÕPFÕODUD�PHQVWUXDV�

\RQXQ�൴ON���J�Q����VDDWWH�E൴U�����

PJ¶OÕN�J�O�\D÷Õ�NDSV�O��YHU൴O൴UNHQ���

���NDWÕOÕPFÕGDQ�ROXúDQ����JUXED�GD�

PHQVWUXDV\RQXQ�൴ON���J�Q��VDGHFH�

D÷UÕVÕ�ROGX÷XQGD�����PJ¶OÕN�0HIH�

QDP൴N�DV൴G�NDSV�O��YHU൴OP൴úW൴U�

����PHQVWUXDO�G|QJ�GH�JUXSODUD�

YHU൴OHQ�NDSV�OOHU�GH÷൴úW൴U൴OP൴úW൴U�

�dDOÕúPDQÕQ�VRQXFXQ�

GD�P�GDKDOH�JUXS�

ODUÕQGD�NDSV�OOHU൴Q�

DOÕPÕQGDQ�VRQUDN൴����

VDDWWH�D÷UÕ�D]DOPD\D�

EDúODPÕú�YH�����VD�

DWWH�D÷UÕ�ú൴GGHW൴��¶൴Q�

DOWÕQD�G�úP�úW�U��

$QFDN�൴N൴�JUXEXQ�D÷UÕ�

úLGGHWL�RUWDODPDVÕ�

NDUúÕODúWÕUÕOGÕ÷ÕQGD�

DQODPOÕ�ELU�

IDUN�ROPDGÕ÷Õ�

EXOXQPXúWXU��

-LQHNRORML�2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL���������&LOW����6D\Õ��

����



13 6KDKU�YH�

ark.

������

øUDQ .DUÕQ�E|OJHV൴�

QH�NHQG൴�NHQ�

G൴QH�\DSÕODQ�

DURPDWHUDS൴�

PDVDMÕQÕQ�SU൴�

PHU�G൴VPHQRUH�

�]HU൴QH�HWN൴V൴

Toplam= 75

�*�O�\D÷Õ�JUX�

EX����

8oXFX�J�O�\D÷Õ�

YH�EDGHP�\D÷Õ�

JUXEX����

.RQWURO�JUXEX��

25)

�9$6 �+HU���JUXED�GD�DUGÕúÕN���PHQVWUXDO�

G|QJ�GH�PHQVWU�DV\RQXQ����J�Q��

X\JXODPD�\DSÕOPÕúWÕU��

�8\JXODPD\D�EDúODPDGDQ�|QFH�YH�

DUGÕúÕN���PHQVWUXDO�G|QJ�GH�PHQV�

WU�DV\RQXQ����J�QOHU൴�D÷UÕ�ú൴GGHW൴Q൴�

GH÷HUOHQG൴UPHN�൴o൴Q���NH]�9$6�

X\JXODQPÕúWÕU�

�8\JXODPD\D�EDúODPDGDQ�|QFH�

NDWÕOÕPFÕODUD�X]PDQ�E൴U�PDV|]�WD�

UDIÕQGDQ�PDVDM�WHNQ൴÷൴�|÷UHW൴OP൴ú�

YH�DURPDWHUDS൴�൴OH�PDVDM�\DSDFDN�

NDWÕOÕPFÕODUD�GD�JUXEXQD�X\JXQ�

���FF¶O൴N�HVDQV�\D÷ODUÕ�൴OH�E൴U�WDQH�

GDPODOÕN�YHU൴OP൴úW൴U��(VDQV൴\HO�

\D÷�JUXSODUÕ�PDVDMWDQ�KHPHQ�|QFH�

PDVDM�E|OJHV൴QH���GDPOD�HVDQV൴\HO�

\D÷Õ�GDPODWPÕúWÕU���

�.DWÕOÕPFÕODU��V൴PI൴]൴V�SXE൴V��]HU൴QH�

���GDN൴ND�ER\XQFD�VDDW�\|Q�QGH�

GD൴UHVHO�KDUHNHWOHUOH�PDVDM�\DSPÕú�

ODUGÕU��

�dDOÕúPDQÕQ�

VRQXFXQGD����

PHQVWUXDO�VLNOXVWD�KHU�

�o��JUXSWD�SU൴PHU�G൴V�

PHQRUH\H�ED÷OÕ�D÷UÕ�

D]DOPÕú��IDNDW�JUXSODU�

DUDVÕQGD�E൴U�IDUN�RO�

PDGÕ÷Õ�EXOXQPXúWXU��

���PHQVWUXDO�V൴NOXVWD�

J�O�\D÷Õ�JUXEXQGD�

D÷UÕ�ú൴GGHW൴Q൴Q�G൴÷HU�

൴N൴�JUXED�J|UH�GDKD�

ID]OD�D]DOGÕ÷Õ�EXOXQ�

PXúWXU�

�$\QÕ�]DPDQGD�DUR�

PDWHUDS൴�൴OH�\DSÕODQ�

PDVDM�X\JXODPDVÕQÕQ��

WHN�EDúÕQD�\DSÕODQ�

PDVDM�WHUDS൴V൴\OH��

NDUúÕODúWÕUÕOGÕ÷ÕQGD�

DURPDWHUDS൴�PDVDMÕQÕQ�

SU൴PHU�G൴VPHQRUH�

ú൴GGHW൴Q൴�GDKD�ID]OD�

D]DOWWÕ÷Õ�EXOXQPXúWXU�
14 =DIDU൴�YH�

ark.

(2011)

øUDQ 3U൴PHU�G൴VPH�

QRUH\H�ED÷OÕ�

D÷UÕ�ú൴GGHW൴Q൴Q�

WHGDY൴V൴QGH�

EDOÕN�\D÷Õ�YH�

൴EXSURIHQ൴Q�

HWN൴V൴Q൴Q�NDUúÕ�

ODúWÕUÕOPDVÕ

Toplam= 120

�%DOÕN�\D÷Õ�

JUXEX����

øEXSURIHQ�JUX�

EX�����

�9$6 ��dDOÕúPD�DUGÕúÕN���PHQVWUXDO�G|Q�

J�GH�\DSÕOPÕúWÕU��

�8\JXODPD\D�EDúODPDGDQ�|QFH��

DUGÕúÕN���PHQVWUXDO�G|QJ�Q�Q��VRQ�

J�QOHULQGH�YH�X\JXODPDQÕQ�E൴W൴P൴Q൴�

WDN൴S�HGHQ����D\ÕQ�VRQXQGD��D÷UÕ�

úLGGHWLQL�GH÷HUOHQGLUPHN�LoLQ�WRS�

ODPGD���NH]���9$6�X\JXODQPÕúWÕU�

�øON�JUXED�W�P�G|QJ��J�QOHULQGH�

�����PJ���J�Q�EDOÕN�\D÷Õ�NDSV�O��

YH�൴N൴QF൴�JUXED�GD�D÷UÕODUÕ�EDúODGÕ�

÷ÕQGD�����PJ�൴EXSURIHQ�YHU൴OP൴úW൴U�

�dDOÕúPDQÕQ�

VRQXFXQGD�SULPHU�

GLVPHQRUH\H�ED÷OÕ�

D÷UÕ�úLGGHWL��]HULQGH�

EDOÕN�\D÷ÕQÕQ�൴EXSUR�

IHQGHQ��GDKD�HWN൴Q�

ROGX÷X�EXOXQPXúWXU�

-LQHNRORML�2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL���������&LOW����6D\Õ��

����



����

15 6DGHJK൴�

ve ark.

������

øUDQ (�Y൴WDP൴Q൴���

EDOÕN�\D÷Õ�

YH�NRPE൴QH�

NXOODQÕPÕQÕQ��

SU൴PHU�G൴VPH�

QRUH�WHGDY൴V൴�

�]HU൴QH�HWN൴V൴��

d൴IW�N|U�UDQGR�

P൴]H�NRQWUROO���

oDOÕúPD

Toplam= 100

�%DOÕN�\D÷Õ�

JUXEX����

�(�Y൴WDP൴Q൴�

JUXEX����

�%DOÕN�\D÷Õ�൴OH�

(�Y൴WDP൴Q൴�

NRPE൴QDV\RQ�

JUXEX����

�.RQWURO�JUXEX��

25)

�9$6 ��dDOÕúPD�DUGÕúÕN���PHQVWUXDO�G|Q�

J�GH�\DSÕOPÕúWÕU��

�8\JXODPD\D�EDúODPDGDQ�|QFH�

YH�DUGÕúÕN����PHQVWUXDO�G|QJ��

Q�Q��VRQ�J�Q�QGH�D÷UÕ�úLGGHWLQL�

GH÷HUOHQGLUPHN�LoLQ�9$6�

X\JXODQPÕúWÕU�

�dDOÕúPDGD�P�GDKDOH�JUXSODUÕQD���

PHQVWUXDV\RQXQ�EDúODPDVÕQGDQ�൴N൴�

J�Q�|QFH�YH�PHQVWUXDV\RQXQ�൴ON��o�

J�Q��J�QGH�E൴U�NH]�JUXEXQD�X\JXQ�

�%DOÕN�\D÷Õ�JUXEX������PJ�J�Q�

EDOÕN�\D÷Õ�NDSV�O���(�Y൴WDP൴Q൴�JUX�

EX������,8�(�Y൴WDP൴Q൴��%DOÕN�\D÷Õ�

൴OH�(�Y൴WDP൴Q൴��NRPE൴QDV\RQ�JUXEX��

����PJ�J�Q�EDOÕN�\D÷Õ�NDSV�O������

����,8��(�Y൴WDP൴Q൴Q൴��NDSV�OOHU�

YHU൴OP൴úW൴U��

�.RQWURO�JUXEXQGDN൴�NDWÕOÕPFÕODUD�

KHUKDQJ൴�E൴U�P�GDKDOH�\DSÕOPD�

PÕúWÕU�

�dDOÕúPDQÕQ�

VRQXFXQGD�P�GDKDOH�

JUXSODUÕQGD�NRQWURO�

JUXEXQD�J|UH�D÷UÕ�

G�]H\LQLQ�D]DOGÕ÷Õ��

P�GDKDOH�JUXSODUÕ�

DUDVÕQGD�\DSÕODQ�

NDUúÕODúWÕUPD�

VRQXFXQGD�EDOÕN�\D÷Õ�

YH�(�YLWDPLQL�NRPE൴�

QDV\RQXQXQ�E൴UO൴NWH�

NXOODQÕPÕQÕQ�SU൴PHU�

G൴VPHQRUH\H�ED÷OÕ�

D÷UÕ�ú൴GGHW൴��]HU൴QGH�

GDKD�HWN൴Q�ROGX÷X�

EXOXQPXúWXU��

16 6K൴UYDQ൴�

ve ark.

(2015)

øUDQ 3U൴PHU�G൴VPH�

QRUH\H�ED÷OÕ�

D÷UÕQÕQ�UDKDW�

ODWÕOPDVÕQGD�

PHIHQDP൴N�

DV൴W�YH�]HQ�

FHI൴O൴Q�HWN൴V൴��

5DQGRP൴]H�

NRQWUROO��oD�

OÕúPD

Toplam= 122

�0HIHQDP൴N�

DV൴W�JUXEX����

=HQFHI൴O�JUXEX��

���

�9$6 ��dDOÕúPD�DUGÕúÕN���PHQVWUXDO�G|Q�

J�GH�\DSÕOPÕúWÕU��

�dDOÕúPD\D�EDúODPDGDQ�|QFH���NH]��

PHQVWUXDV\RQXQ�VRQ�J�QOHU൴QGH�

E൴UHU�NH]�ROPDN��]HUH���NH]�9$6�

X\JXODQPÕúWÕU�

�0HIHQDP൴N�DV൴W�JUXEXQD�PHQVWUX�

DV\RQXQ�൴ON�J�Q�QGHQ�EDúODQDUDN�

����PJ�PHIHQDP൴N�DV൴W�NDSV�O����

VDDWWH�E൴U�PHQVWUXDV\RQ�V�UHV൴QFH�

D÷UÕVÕ�D]DODQD�NDGDU�YHU൴OP൴úW൴U�

�=HQFHI൴O�JUXEXQD�PHQVWUXDV\RQXQ�

൴ON�J�Q�QGHQ�EDúODQDUDN�����PJ�

]HQFHI൴O�NDSV�O����VDDWWH�E൴U�PHQV�

WUXDV\RQ�V�UHV൴QFH�D÷UÕVÕ�D]DODQD�

NDGDU�YHU൴OP൴úW൴U�

�dDOÕúPDQÕQ�VRQXFXQD�

J|UH

]HQFHI൴O൴Q�SU൴PHU�

G൴VPHQRUH\H�ED÷OÕ�

D÷UÕQÕQ�J൴GHU൴OPHV൴Q�

GH�PHIHQDP൴N�DV൴W�

NDGDU�HWN൴O൴�ROGX÷X�

IDNDW�]HQFHI൴O�NXOODQÕ�

PÕQÕQ�PHQVWUXDV\RQ�

V�UHV൴Q൴�X]DWWÕ÷Õ��D÷UÕ�

ú൴GGHW൴Q൴Q����D\GD����

D\D�J|UH�GDKD�ID]OD�

D]DOGÕ÷Õ�EXOXQPXúWXU���

-LQHNRORML�2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL���������&LOW����6D\Õ��

����



17 6K൴URR\H�

ve ark.

(2017)

øUDQ 2UDO�YH�WRS൴�

NDO�]HQFHI൴O൴Q�

SU൴PHU�G൴VPH�

QRUHQ൴Q�V�UHV൴�

YH�ú൴GGHW൴��]H�

U൴QH�HWN൴V൴Q൴Q�

NO൴Q൴N�RODUDN�

NDUúÕODúWÕUÕO�

PDVÕ�

7RSODP ���

�2UDO�]HQFHI൴O�

JUXEX����

7RS൴NDO�]HQFHI൴O�

JUXEX�����

�6|]O��oRN�ER�

\XWOX�SXDQODPD�

|OoH÷൴��9066�

�9$6

��dDOÕúPD�DUGÕúÕN���PHQVWUXDO�G|Q�

J�GH�\DSÕOPÕúWÕU��

�dDOÕúPD\D�EDúODPDGDQ�|QFH��KHU�

PHQVWUXDO�G|QJ�GH�PHQVWUXDV\RQXQ�

E൴WW൴÷൴�VRQ�J�QGH�YH�oDOÕúPDQÕQ�

\DSÕOPDVÕ�VÕUDVÕQGD�KHU�PHIHQDP൴N�

DV൴W�NDSV�O��DOÕPÕQGDQ�|QFH�9$6�

GH÷HUOHQG൴U൴OP൴úW൴U�

�dDOÕúPD\D�EDúODPDGDQ�|QFH��KHU�

PHQVWUXDO�G|QJ�GH�PHQVWUXDV\RQXQ�

ELWWL÷L�VRQ�J�QGH�9066

����PHQVWUXDO�G|QJ�GH��NDWÕOÕPFÕOD�

UÕQ�WDPDPÕQD�PHQVWUXDV\RQ�J�QOH�

U൴QGH�D÷UÕVÕ�ROGX÷XQGD���VDDWWH�E൴U�

����PJ¶OÕN�PHIHQDP൴N�DV൴W�NDSV�O��

YHU൴OP൴ú�YH�PHQVWUXDV\RQ�J�QOHU൴Q�

GH�WRSODP�NDo�WDQH�NDSV�O�DOGÕNODUÕ�

GH÷HUOHQG൴U൴OP൴úW൴U�

��2UDO�]HQFHI൴O�JUXEXQGDN൴OHUH�DUGÕ�

úÕN���PHQVWUXDO�G|QJ�GH�PHQVWUX�

DV\RQGDQ���J�Q�|QFH�YH�PHQVWUXDV�

\RQXQ�൴ON���J�Q��ER\XQFD���VDDWWH�

E൴U�����PJ¶OÕN�]HQFHI൴O�NDSV�O��

YHU൴OP൴úW൴U�

�7RS൴NDO�]HQFHI൴O�JUXEXQGDN൴�NDWÕ�

OÕPFÕODU��DUGÕúÕN���PHQVWUXDO�G|Q�

J�GH�PHQVWUXDV\RQGDQ���J�Q�|QFH�

�dDOÕúPD�VRQXFXQGD�

���PHQVWUXDV\RQ�

V�UHVLQFH�DOÕQDQ�

PHIHQDPLN�DVLWLQ�D÷UÕ�

úLGGHWLQ൴�D]DOWPDGD�

HWN൴O൴�ROGX÷X��KHPHQ�

VRQUDVÕQGD�\DSÕODQ��

DUGÕúÕN���PHQVWUXDO�

G|QJ�GH�\DSÕODQ�P��

GDKDOHOHUGH�WRS൴NDO�

]HQFHI൴O�JUXEXQGD��

NXOODQÕODQ��PHIHQD�

P൴N�DV൴W�VD\ÕVÕQÕQ�RUDO�

]HQFHI൴O�JUXEXQD�J|UH�

GDKD�D]�ROGX÷X�EXOXQ�

PXúWXU�

�2UDO�YH�WRS൴NDO�]HQ�

FHI൴O�JUXSODUÕQGD�D÷UÕ�

ú൴GGHW൴QGH�D]DOPD�

ROPXú�IDNDW�WRS൴NDO�

X\JXODPDGD�D÷UÕ�ú൴G�

GHW൴�YH�V�UHV൴Q൴Q�GDKD�

ID]OD�D]DOGÕ÷Õ�EXOXQ�

PXúWXU�

��$\UÕFD�RUDO�]HQFHI൴O�

JUXEXQGD�EDú�D÷UÕVÕ��

EXODQWÕ��G൴\DUH��NDúÕQ�

WÕ��Y�FXWWD�NÕ]DUÕNOÕN��

G൴VSQH�

-LQHNRORML�2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL���������&LOW����6D\Õ��

����



����

18 .DVKHI൴�

ve ark.

������

øUDQ =HQFHI൴O�YH�

o൴QNR�V�OIDWÕQ�

SU൴PHU�G൴VPH�

QRUH��]HU൴QH�

HWN൴OHU൴Q൴Q�

NDUúÕODúWÕUÕO�

PDVÕ��3ODVHER�

��5DQGRP൴]H�

NRQWUROO��oD�

OÕúPD

7RSODP ����

�=HQFHI൴O�JUX�

EX����

dLQNR�V�OIDW�

JUXEX����

.RQWURO�JUXEX��

���

�9$6 �dDOÕúPD�DUGÕúÕN���PHQVWUXDO�G|Q�

J�GH�\DSÕOPÕúWÕU��

�+HU�൴N൴�JUXEXQ�GD�oDOÕúPD\D�EDúOD�

PDGDQ�|QFH�YH�X\JXODPDQÕQ�KHU����

VDDW൴Q൴Q�VRQXQGD�9$6�X\JXODQDUDN�

D÷UÕ�ú൴GGHWOHU൴�GH÷HUOHQG൴U൴OP൴úW൴U��

�7�P�NDWÕOÕPFÕODUD�PHQVWUXDV\RQXQ�

EDúODPDVÕQGDQ���J�Q�|QFH�YH�PHQV�

WUXDV\RQXQ�൴ON���J�Q��ROPDN��]HUH�

��J�Q�JUXEXQD�X\JXQ�X\JXODPD�

\DSÕOPÕúWÕU��

�=HQFHI൴O�JUXEXQD����PJ�J�Q�]HQ�

FHI൴O�NDSV�O��YHU൴OP൴ú�

��d൴QNR�V�OIDW�JUXEXQD����PJ�J�Q�

o൴QNR�V�OIDW�NDSV�O��YHU൴OP൴ú�

�.RQWURO�JUXEXQD�൴o൴QGH�ODNWR]�RODQ�

NDSV�O�J�QGH���NH]�YHU൴OP൴úW൴U�

�dDOÕúPDQÕQ�VRQXFXQ�

GD�]HQFHI൴O�YH�o൴QNR�

V�OIDW�NDSV�OOHU൴Q൴Q�

G൴VPHQRUH�ú൴GGHW൴Q൴�

D]DOWPDGD�HWN൴O൴�ROGX�

÷X�EXOXQPXúWXU�

�=HQFHI൴O�JUXEXQGD�

���D\ÕQ�VRQXQGD���

NDWÕOÕPFÕGD�����D\ÕQ�

VRQXQGD���NDWÕOÕPFÕGD�

G൴\DUH��EDú�D÷UÕVÕ�YH�

PLGH�HNúLPHVL�\DQ�

HWNLOHU�J|U�OP�ú�

19 -HQDE൴�(�

������

øUDQ =HQFHI൴O൴Q�

SU൴PHU�G൴V�

PHQRUHQ൴Q�

UDKDWODWÕOPDVÕ�

�]HU൴QH�HWN൴V൴

Toplam= 70

�'HQH\�JUXEX��

��

.RQWURO�JUXEX��

���

���SXDQOÕN�O൴NHUW�

|OoH÷൴

�9$6

�+HU�൴N൴�JUXED�GD�oDOÕúPD\D�EDúOD�

PDGDQ�|QFH�YH�oDOÕúPDGDQ�KHPHQ�

VRQUD�9$6�YH���SXDQOÕN�O൴NHUW�|OoH�

÷൴�X\JXODQPÕúWÕU��

�'HQH\�JUXEXQD�PHQVWUXDV\RQXQ�

൴ON���J�Q����VDDW�DUD\OD�����PJ�J�Q�

]HQFHI൴O�NDSV�O��YHU൴OP൴úW൴U�

�.RQWURO�JUXEXQGDN൴OHUH�PHQVWUX�

DV\RQXQ�൴ON���J�Q����VDDW�DUD\OD��

SODVHER�NDSV�OOHU��J�QGH���NH]�

YHU൴OP൴úW൴U�

�dDOÕúPDQÕQ�VRQXFXQD�

J|UH�]HQFH¿OLQ�

SULPHU�GLVPHQRUH\H�

ED÷OÕ�D÷UÕ�úLGGHWL�

YH�PLGH�EXODQWÕVÕ�

�]HULQGH�HWNLQ�ROGX÷X�

EXOXQPXúWXU���

-LQHNRORML�2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL���������&LOW����6D\Õ��

����



20 3DNQ൴DW�

ve ark.

(2019)

øUDQ (�Y൴WDP൴Q൴��'�

Y൴WDP൴Q൴�YH�

]HQFHI൴O൴Q�SU൴�

PHU�G൴VPHQR�

UH\H�ED÷OÕ�D÷UÕ�

ú൴GGHW൴��]HU൴QH�

HWN൴OHU൴Q൴Q�NDU�

úÕODúWÕUÕOPDVÕ��

7HN�N|U�NO൴Q൴N�

oDOÕúPD

Toplam= 200

�(�Y൴WDP൴Q൴�

JUXEX����

'�Y൴WDP൴Q൴�JUX�

EX����

=HQFHI൴O�JUXEX��

50

.RQWURO�JUXEX��

50)

�9$6

�6|]O��oRN�ER�

\XWOX�SXDQODPD�

|OoH÷൴

�dDOÕúPD�DUGÕúÕN���PHQVWUXDO�G|Q�

J�GH�\DSÕOPÕúWÕU��

����PHQVWUXDV\RQXQ�൴ON�J�Q���

KHP�P�GDKDOH�KHP�GH�NRQWURO�

JUXEXQGDNL�NDWÕOÕPFÕODUD�D÷UÕ�

úLGGGHWL�YH�PHQVWUXDV\RQ�

VHPSWRPODUÕQÕ��EHOLUOHPHN�LoLQ�

9$6�YH��V|]O��oRN�ER\XWOX�

SXDQODPD�|OoH÷L�X\JXODQPÕúWÕU�

�7�P�P�GDKDOH�JUXSODUÕQD���൴ODoWDQ�

VDGHFH�E൴U൴V൴�YHU൴OP൴ú�൴N൴V൴�D\QÕ�

DQGD�YHU൴OPHP൴úW൴U��$\UÕFD�J�QGH���

NH]�KHU�൴N൴�൴ODoWDQ�GD�YHU൴OP൴úW൴U�

�(�Y൴WDP൴Q൴�JUXEXQD�J�QGH����,8�

(�Y൴WDP൴Q൴�NDSV�O��YH\D������PJ�

PHIHQDP൴N�DV൴W�YHU൴OP൴úW൴U�

�'�Y൴WDP൴Q൴�JUXEXQD�����PJ�'�

Y൴WDP൴Q൴�YH\D�����PJ�PHIHQDP൴N�

DV൴W�YHU൴OP൴úW൴U��

��=HQFHI൴O�JUXEXQD�����PJ�]HQFHI൴O�

NDSV�O��YH\D�����PJ�PHIHQDP൴N�

DV൴W�NDSV�O��YHU൴OP൴úW൴U�

�.RQWURO�JUXEXQD�����PJ�PHIHQD�

P൴N�DV൴W�YHU൴OP൴úW൴U�

�P�GDKDOH�JUXSODUÕQD�

����YH����PHQVWUXDO�G|QJ�GH�PHQVW�

�dDOÕúPDQÕQ�VRQXFXQD�

J|UH�W�P�P�GDKDOH�

JUXSODUÕQGD�D÷UÕ�

úLGGHWLQGH�D]DOPD�

ROGX÷X��]HQFHI൴O൴Q��(�

Y൴WDP൴Q൴�YH�'�Y൴WDP൴�

Q൴QH�J|UH��'�Y൴WDP൴�

Q൴Q൴Q�GH�(�Y൴WDP൴Q൴QH�

J|UH�SU൴PHU�G൴VPHQR�

UH\H�ED÷OÕ�D÷UÕ�ú൴GGHW൴�

�]HU൴QGH�GDKD�HWN൴Q�

ROGX÷X��P�GDKDOHQ൴Q�

\DSÕOGÕ÷Õ���PHQVWUX�

DO�G|QJ�GH����D\GD�

D÷UÕQÕQ�HQ�D]�ROGX÷X��

EXODQWÕ��NDUÕQ�D÷UÕVÕ�

J൴E൴�PHQVWUXDO�VHPS�

WRPODUÕQ�]HQFHI൴O�JUX�

EXQGD�GDKD�D]�ROGX÷X��

EXOXQPXúWXU���

-LQHNRORML�2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL���������&LOW����6D\Õ��

����
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21 6KDK�YH�

ark.

������

+൴Q�

G൴VWDQ

+൴SQR]XQ�

G൴VPHQRUH\H�

HWN൴V൴

Toplam= 50

�'HQH\�JUXEX��

25

.RQWURO�JUXEX��

25)

�9$6

�$÷UÕ\D�ED÷OÕ�

IRQNV൴\RQHO�

DNW൴Y൴WH�NÕVÕWOD�

PDVÕQÕQ

��SXDQOÕ�|OoH÷൴�

��dDOÕúPD�DUGÕúÕN���PHQVWUXDO�G|Q�

J�GH�\DSÕOPÕúWÕU��øON���PHQVWUXDO�

G|QJ�GH�P�GDKDOH�\DSÕOPÕú�൴N൴QF൴�

��PHQVWUXDO�G|QJ�GH�KHUKDQJ൴�E൴U�

P�GDKDOH�ROPDNVÕ]ÕQ�NDWÕOÕPFÕODU�

SU൴PHU�G൴VPHQRUH\H�ED÷OÕ�D÷UÕ�

ú൴GGHW൴�YH�PHQVWUXDO�VHPSWRPODU�

\|Q�QGHQ�WDNLS�HGLOPLúWLU�

�dDOÕúPD\D�EDúODPDGDQ�|QFH��KHU�

PHQVWUXDO�G|QJ�GH�PHQVWUXDV\RQXQ�

E൴WW൴÷൴�VRQ�J�Q9$6�YH�D÷UÕ\D�ED÷OÕ�

IRQNV൴\RQHO�DNW൴Y൴WH�NÕVÕWODPDVÕQÕQ

��SXDQOÕ�|OoH÷൴�GHQH\�YH�NRQWURO�

JUXEXQGDN൴�NDWÕOÕPFÕODUD�X\JXODQ�

PÕúWÕU�

�'HQH\�JUXEXQGDN൴�W�P�NDWÕOÕPFÕ�

ODUD�X\JXQ�RODQ�RUWDN�J�Q�YH�VDDWW�

OHUGH�൴ON�D\���KDIWDGD�E൴U����VHDQV���

DUGÕQGDQ�൴N൴QF൴�D\�KDIWDOÕN�VHDQVODU�

���VHDQV����o�QF��D\GD���KDIWDGD�

E൴U�VHDQVODU����VHDQV��YHU൴OP൴ú�YH�

KHU�VHDQV�P൴Q൴PXP����GN��WRSODP���

VDDW�RODFDN�úHN൴OGH�G�]HQOHQP൴úW൴U�

�.RQWURO�JUXEXQGDN൴OHUH�൴ON���PHQV�

WUXDO�G|QJ�GH�PHQVWUXDV\RQXQ�൴ON���

J�Q����VDDW�DUD�൴OH�����PJ�൴EXSUR�

IHQ�WDEOHW�YHU൴OP൴úW൴U�

�dDOÕúPDQÕQ�VRQXFXQD�

J|UH�൴EXSURIHQ�YH�

K൴SQR]�X\JXODPD�

VÕQÕQ�G൴VPHQRUH\H�

ED÷OÕ�D÷UÕ�ú൴GGHW൴�YH�

IRQNV൴\RQHO�DNW൴Y൴WH�

NÕVÕWODPDVÕ��]HU൴QGH�

HWN൴Q�ROGX÷X��P�GD�

KDOHQ൴Q�\DSÕOGÕ÷Õ�൴ON�

��PHQVWUXDO�G|QJ�GH�

VDGHFH�WDN൴E൴Q�\DSÕO�

GÕ÷Õ�൴N൴QF൴���PHQVWUX�

DO�G|QJ�\H�J|UH�D÷UÕ�

ú൴GGHW൴Q൴Q�GDKD�D]�

ROGX÷X�EXOXQPXúWXU�

-LQHNRORML�2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL���������&LOW����6D\Õ��

����



22 5DPDGDQ�

ve ark.

������

0ÕVÕU +HPú൴UHO൴N�

|÷UHQF൴OHU൴Q�

GH�ORNDO�ÕVÕ�

uygulama�

VÕQÕQ�SU൴PHU�

G൴VPHQRUHQ൴Q�

J൴GHU൴OPHV൴QH�

HWN൴V൴

Toplam= 150

�'HQH\�JUXEX��

75

.RQWURO�JUXEX��

75)

�9$6 -Çalışma ardışık 2 menstrual 

döngüde yapılmıştır.

�+HU�൴N൴�JUXED�GD�oDOÕúPD\D�EDú�

ODPDGDQ�|QFH��PHQVWUXDV\RQXQ�

�����������������YH�����VDDWOHU൴QGH�

9$6�X\JXODQDUDN�D÷UÕ�ú൴GGHWOHU൴�

GH÷HUOHQG൴U൴OP൴úW൴U��

-Deney grubundaki katılımcılara 

evde menstruasyonun ilk 2 günü 

sim"zis pubis üzerine 20-30 dk. uy-

gulayacakları pirinç doldurulmuş 

küçük yastıklar önceden 10 dk. 

180° ısıtılmış  mikrodalganın içinde 

3 dk. bekletilmiştir. Isıtılmış yastığın 

ısı kontrolü el bileğinin iç kısmıyla 

yapılmıştır(yastık ısısı ortalama 42°-

50° arasında tutulmuş).

Ayrıca deney grubundaki katılım-

cılara uygulamayı nasıl yapacak-

larıyla ilgili video CD şeklinde çalış-

maya başlamadan önce verilmiştir.

-Kontrol grubundaki katılımcılara  

herhangi bir uygulama yapılmamış 

sadece primer dismenoreye bağlı 

ağrı şiddetini rahatlatmak için 

kullandıkları öz bakım önlemleri 

değerlendirilmiştir.

�dDOÕúPDQÕQ�VRQXFXQD�

J|UH�ORNDO�ÕVÕ�X\JXOD�

PDVÕQÕQ�SU൴PHU�G൴V�

PHQRUH\H�ED÷OÕ�D÷UÕ�

ú൴GGHW൴��]HU൴QGH�HWN൴Q�

ROGX÷X�EXOXQPXúWXU�

�$\UÕFD�NRQWURO�

JUXEXQXQ�SU൴PHU�

G൴VPHQRUH\൴�UDKDW�

ODWPDN�൴o൴Q�HQ�ID]OD�

NXOODQGÕNODUÕ�YH�HWN൴Q�

RODQ�\|QWHPOHU൴Q�

������VÕFDN�LoHFHN��

������\DWDN�LVWLUDKDWL�

YH�������DQDOMH]LN�

NXOODQÕPÕ�ROGX÷X�

EXOXQPXúWXU�

-LQHNRORML�2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL���������&LOW����6D\Õ��

����
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23 +D\DP�YH�

ark.

(2017)

0ÕVÕU *HQo�NDGÕQ�

ODUGD�SU൴PHU�

G൴VPHQRUH�

D÷UÕVÕQÕQ�

Toplam= 150

�/RNDO�ÕVÕ�X\JX�

ODPD�JUXEX����

*HUPH�YH�J�o�

OHQG൴UPH�HJ]HU�

V൴]�JUXEX����

.RQWURO�JUXEX��

50)

�6D\ÕVDO�D÷UÕ�

GHUHFHOHQG൴UPH�

|OoH÷൴��156�

-Çalışma ardışık 3 menstrual 

döngüde yapılmıştır. 

-Ardışık 3 menstrual döngüde 

bütün gruplara primer dismenor-

eye bağlı ağrı yoğunluğunu değer-

lendirmek için NRS uygulanmıştır. 

-İlk menstrual döngüde müdahale 

gruplarına  yapacakları uygulama-

lar öğretilmiş ve yapacakları uygu-

lamaya ilişkin resimli kitapçık ver-

ilmiştir.

�/RNDO�ÕVÕ�X\JXODPD�JUXEXQD��

PHQVWUXDV\RQ�VÕUDVÕQGD�LKWL\Do�

GX\XOGX÷X�J�Q�YH�V�UHOHUGH�V൴P�

I൴]൴V�SXE൴V��]HU൴QH�YH\D�VÕUWÕQ�HQ�

DOW�E|OJHV൴QH��\D�ÕVÕWÕOPÕú�\DVWÕN�\D�

VÕFDN�VX�WRUEDVÕ�YH\D�ú൴úH�൴oHU൴V൴QH�

VÕFDN�VX�NRQXODUDN�ORNDO�ÕVÕ�X\JX�

ODPDVÕ�\DSÕOPÕúWÕU��RUWDODPD�����ÕVÕ�

X\JXODPDVÕ�\DSÕOPÕúWÕU��

�(J]HUV൴]�JUXEXQD�KDIWDGD���J�Q�

J�QGH���NH]�YH�KHU�X\JXODPD����GN��

RODFDN�úHN൴OGH�HJ]HUV൴]�\DSWÕUÕOPÕú�

WÕU��$\UÕFD�PHQVWUXDV\RQ�VÕUDVÕQGD�

HJ]HUV൴]�\DSWÕUÕOPDPÕúWÕU�

�.RQWURO�JUXEXQD�KHUKDQJ൴�E൴U�P��

GDKDOH�\DSÕOPDPÕúWÕU��

�dDOÕúPDQÕQ�VRQXFXQD�

J|UH�\DSÕODQ�JHUPH�YH�

J�oOHQG൴UPH�HJ]HUV൴]൴�

൴OH�ORNDO�ÕVÕ�X\JXOD�

PDVÕQÕQ�SU൴PHU�G൴V�

PHQRUH\H�ED÷OÕ�D÷UÕ�

\R÷XQOX÷X��]HU൴QGH�

HWN൴Q�ROGX÷X�IDNDW�

JUXSODU�DUDVÕ�NDUúÕODú�

WÕUPDODUGD�\DSWÕUÕODQ�

HJ]HUV൴]൴Q�GDKD�HWN൴Q�

ROGX÷X�EXOXQPXúWXU��

-LQHNRORML�2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL���������&LOW����6D\Õ��

����



24 Elmo�

Q൴HP�YH�

ark.

(2020)

0ÕVÕU hQLYHUVLWH�

|÷UHQFLVL�

NÕ]ODUGD�

SULPHU�G൴V�

PHQRUH�UDKDW�

VÕ]OÕNODUÕQÕQ�

J൴GHU൴OPHV൴QGH�

ORNDO�ÕVÕ�X\�

JXODPDVÕ�YH�

HVQHPH�HJ]HU�

V൴]൴Q൴Q�HWN൴V൴

7RSODP ����

�/RNDO�ÕVÕ�X\JX�

ODPD�JUXEX����

(VQHPH�HJ]HU�

V൴]�JUXEX����

.RQWURO�JUXEX��

���

�6D\ÕVDO�D÷UÕ�

GHUHFHOHQG൴UPH�

|OoH÷L��156�

-Çalışma ardışık 3 menstrual 

döngüde yapılmıştır. 

-Ardışık 3 menstrual döngüde 

bütün gruplara primer dismenor-

eye bağlı ağrı yoğunluğunu değer-

lendirmek için NRS uygulanmıştır. 

�øON�PHQVWUXDO�G|QJ�GH�P�GDKDOH�

JUXSODUÕQD��\DSDFDNODUÕ�X\JXODPDODU�

|÷UHW൴OP൴úW൴U�

�/RNDO�ÕVÕ�X\JXODPDVÕ�JUXEXQD��

PHQVWUXDV\RQ�VÕUDVÕQGD�LKWL\Do�

GX\XOGX÷X�J�Q�YH�V�UHOHUGH�

VLP¿]LV�SXELV��]HULQH�YH\D�VÕUWÕQ�

HQ�DOW�E|OJHVLQH��\D�ÕVÕWÕOPÕú�

\DVWÕN�\D�VÕFDN�VX�WRUEDVÕ�YH\D�úLúH�

LoHULVLQH�VÕFDN�VX�NRQXODUDN�ORNDO�

ÕVÕ�X\JXODPDVÕ�\DSÕOPÕúWÕU��RUWDODPD�

����ÕVÕ�X\JXODPDVÕ�\DSÕOPÕúWÕU��

�(J]HUV൴]�JUXEXQD�KDIWDGD���J�Q�

J�QGH���NH]�YH�KHU�X\JXODPD����GN��

RODFDN�úHN൴OGH�HJ]HUV൴]�\DSWÕUÕOPÕú�

WÕU��0HQVWUXDV\RQ�VÕUDVÕQGD�HJ]HUV൴]�

\DSWÕUÕOPDPÕúWÕU�

�.RQWURO�JUXEXQD�KHUKDQJ൴�E൴U�P��

GDKDOH�\DSÕOPDPÕúWÕU�

�dDOÕúPDQÕQ�VRQXFX�

QD�J|UH�KHP�JHUPH�

HJ]HUV൴]൴Q൴Q�KHP�GH�

ORNDO�ÕVÕ�X\JXODPD�

VÕQÕQ��G൴VPHQRUHQ൴Q�

ú൴GGHW൴��VÕNOÕ÷Õ�YH�

V�UHV൴��]HU൴QGH�HWN൴O൴�

ROGX÷X�IDNDW�JUXSODU�

DUDVÕ�NDUúÕODúWÕUPDODU�

GD�\DSWÕUÕODQ�HJ]HUV൴�

]൴Q�GDKD�HWN൴Q�ROGX÷X�

EXOXQPXúWXU���

�$\UÕFD���JUXSWD�GD�

DOW�NDUÕQ�E|OJHV൴�D÷UÕ�

VÕ��EDFDN�D÷UÕVÕ��\RU�

JXQOXN��EDú�D÷UÕVÕ�J൴E൴�

PHQVWUXDO�VHPSWRP�

ODUD�HWN൴�DoÕVÕQGDQ�E൴U�

IDUN�EXOXQDPDPÕúWÕU��

-LQHNRORML�2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL���������&LOW����6D\Õ��
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25 $]൴PD�YH�

ark.

(2015)

øUDQ 5HÀHNVRORM൴�

YH�PDVDM�WHUD�

S൴Q൴Q�SU൴PHU�

G൴VPHQRUH�

�]HU൴QH�HWN൴OH�

U൴Q൴Q�NDUúÕODú�

WÕUÕOPDVÕ

Toplam= 102

�0DVDM�JUXEX��

��

5HÀHNVRORM൴�

JUXEX����

.RQWURO�JUXEX��

���

�9$6

�6S൴HOEHUJHU�

GXUXPOXOXN�DQN�

V൴\HWH�|OoH÷൴

-Çalışma ardışık 3 menstrual 

döngüde yapılmıştır. 

-Re"eksoloji grubuna menstru-

asyonun başlamasından 10 gün 

önce menstruasyonun ilk gününe 

kadar günde 20 dk. (her iki ayak 

için toplam 40dk) re"eksoloji uygu-

lanmıştır.

Ayrıca re"eksoloji grubuna VAS 

ve Spielberger durumluluk ank-

siyete ölçeği  re"eksoloji masajı 

yapılamadan önce 1. menstrual 

döngüde bir defa, 2. ve 3. menstru-

al döngüde menstruasyonun son 

günü uygulanmıştır. 

-Menstruasyonun ilk 2 günü masaj 

grubundaki hastalara, sırt üstü 

yatırılarak zeytinyağlı %10›luk 

lavanta esansı ile sim$zis pubis 

ve umblikusun üst bölgelerine 

rotasyonlu bir şekilde her bir 

bölgeye 15dk. e"oraj masajı 

yapılmıştır.  Masaj yapılmadan 

önce 1. menstrual döngüde bir 

defa; masajtan hemen sonra da 

birer defa VAS ve Spielberger du-

rumluluk anksiyete ölçeği  uygul-

anmıştır.

-Kontrol  grubuna herhangi bir 

müdahale yapılmamıştır. 3 men-

�dDOÕúPDQÕQ�VRQX�

FXQD�J|UH�P�GDKDOH�

JUXSODUÕQGD�NRQWURO�

JUXEXQD�J|UH�G൴V�

PHQRUH\H�ED÷OÕ�D÷UÕ�

úLGGHWL�V�UHVL�YH�DQN�

V൴\HWH�G�]H\OHU൴QGH�

D]DOPD�ROPXú�IDNDW�

PDVDM�JUXEXQGD�G൴÷HU�

JUXSODUD�J|UH�D÷UÕQÕQ�

ú൴GGHW�YH�V�UHV൴�GDKD�

D]�EXOXQPXúWXU�
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26 <ÕOPD]�YH�

ark.

(2019)

7�UN൴�

ye

$\DN�UHÀHN�

VRORM൴V൴Q൴Q�

G൴VPHQRUH�

�]HU൴QH�HWN൴OH�

U൴��5DQGRP൴]H�

NRQWUROO��E൴U�

oDOÕúPD

7RSODP ���

�5HÀHNVRORM൴�

JUXEX����

3ODVHER�JUXEX��

29)

�9$6

�6|]HO�NDWHJRU൴�

|OoH÷൴

-Çalışma ardışık 3 menstrual 

döngüde yapılmıştır. 

�5HÀHNVRORM൴�YH�SODVHER��JUXEXQD�

9$6�YH�V|]HO�NDWHJRU൴�|OoH÷൴

Uygulamalar yapılamadan önce 1. 

menstrual döngüde bir defa, 2. ve 

3. menstrual döngüde menstru-

asyonun son günü uygulanmıştır. 

�5HÀHNVRORM൴�JUXEXQDDUGÕúÕN�൴N൴�

PHQVWUXDO�G|QJ�GH�PHQVWUXDV\RQXQ�

൴ON�J�Q�QH�NDGDU�KHUKDQJ൴�E൴U�J�Q��

��RWXUXP�YH�KHU�E൴U൴���GN��V�UHQ�

D\DN�UHÀHNVRORM൴V൴�X\JXODQPÕúWÕU��

�3ODVHER�JUXEXQD�DUGÕúÕN�൴N൴�PHQV�

WUXDO�G|QJ�GH�PHQVWUXDV\RQXQ�൴ON�

J�Q�QH�NDGDU�KHUKDQJ൴�E൴U�J�Q����

RWXUXP�YH�KHU�E൴U൴���GN��V�UHQ�D\DN�

PDVDMÕ�X\JXODQPÕúWÕU��

�dDOÕúPDQÕQ�VRQXFXQD�

J|UH�UHÀHNVRORM൴�YH�

SODVHER�D\DN�PDVDMÕ�

QÕQ�G൴VPHQRUH\൴�D]DOW�

PDGD�HWN൴O൴�ROGX÷X�YH�

Hú൴W�HWN൴GH�ROGXNODUÕ�

EXOXQPXúWXU��
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27 %D൴�YH�

ark.

(2017)

dLQ 7UDQVNXWDQ|]�

(OHNWU൴NVHO�6൴�

Q൴U�6W൴P�ODV�

\RQ��7(16��

WHGDY൴V൴Q൴Q�

SU൴PHU�G൴VPH�

QRUH\H�HWN൴V൴

Toplam= 122

�'HQH\�JUXEX��

��

.RQWURO�JUXEX��

���

�6D\ÕVDO�D÷UÕ�

GHUHFHOHQG൴UPH�

|OoH÷൴��156�

�'�Q\D�6D÷OÕN�

gUJ�W��<DúDP�

.DO൴WHV൴�6NDOD�

VÕ�.ÕVD�)RUP�

�:+242/�

-Çalışma ardışık 3 menstrual 

döngüde yapılmıştır. 

�'HQH\�YH�NRQWURO��JUXEXQD�156�YH�

:+242/

TENS ve plasebo TENS yapılama-

dan önce 1. menstrual döngüde bir 

defa, 2. ve 3. menstrual döngüde  

TENS uygulaması bittiği anda uy-

gulanmıştır

�'HQH\�JUXEXQGDN൴�NDWÕOÕPFÕODUD�

PHQVWUXDV\RQXQ�൴ON�J�Q�QGHQ�VRQ�

J�Q�QH�NDGDU�J�QGH����GN��7(16�

X\JXODPDVÕ�\DSÕOPÕúWÕU��7(16�

X\JXODPDVÕQGDQ�VRQUD�D÷UÕVÕ�JHo�

PH\HQ�KDVWDODUD�PDNV൴PXP�J�QO�N�

GR]������PJ�RODFDN�úHN൴OGH�KHU���

VDDWH�E൴U�൴EXSURIHQ�WDEOHW�YHU൴OP൴ú�

W൴U��

�.RQWURO�JUXEXQGDN൴�NDWÕOÕPFÕODUD�

PHQVWUXDV\RQXQ�൴ON�J�Q�QGHQ�VRQ�

J�Q�QH�NDGDU�J�QGH����GN��SODVHER�

7(16�X\JXODPDVÕ�\DSÕOPÕú�J�o�

X\JXODQPDPÕúWÕU��3ODVHER�7(16�

X\JXODPDVÕQGDQ�VRQUD�D÷UÕVÕ�JHo�

PH\HQ�KDVWDODUD�PDNV൴PXP�J�QO�N�

GR]������PJ�RODFDN�úHN൴OGH�KHU���

VDDWH�E൴U�൴EXSURIHQ�WDEOHW�YHU൴OP൴ú�

W൴U�

�dDOÕúPDQÕQ�VRQXFXQD�

J|UH�7(16�X\JXOD�

PDVÕQÕQ�G൴VPHQRUH\H�

ED÷OÕ�D÷UÕ�ú൴GGHW൴�YH�

V�UHV൴�൴OH�PHQVWUXDV�

\RQ�G|QHP൴QGH�DOÕQDQ�

൴EXSURIHQ�WDEOHW��VD\Õ�

VÕQÕ�D]DOWPDGD�HWN൴O൴�

ROGX÷X�EXOXQPXúWXU��
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$NXSUHV�U�

0RKDPHG�YH�DUNDGDúODUÕ���������WDUDIÕQGDQ�\DSÕODQ�oDOÕúPDGD�
WHN�PHQVWUXDV\RQ� G|QHPLQGH� X\JXODQDQ� DNXSUHV�U�Q� SULPHU�
GLVPHQRUH\H� ED÷OÕ� D÷UÕ� úLGGHWLQL� D]DOWWÕ÷Õ�� KHUKDQJL� ELU� LúOHP�
X\JXODQPDNVÕ]ÕQ� �o� D\OÕN� WDNLSWH� GH� DNXSUHV�U�Q� HWNLOHULQLQ�
GHYDP�HWWL÷L�YH�NDWÕOÕPFÕODUÕQ�X\JXODPDGDQ�oRN�PHPQXQ�ROGXN-
ODUÕ� EXOXQPXúWXU� ������ %HKPDQHVK� YH� DUNDGDúODUÕQÕQ� ��������
DNXSUHVV|U��EDOÕN�\D÷Õ�YH�LEXSURIHQLQ�SULPHU�GLVPHQRUH\H�ED÷OÕ�
D÷UÕ�úLGGHWL��]HULQH�HWNLOHULQL�NDUúÕODúWÕUGÕNODUÕ�oDOÕúPDGD��SULPHU�
GLVPHQRUH\H�ED÷OÕ�D÷UÕ�úLGGHWL��]HULQGH�HQ�HWNLQ�DNXSUHV�U�Q�
ROGX÷X�EXOXQPXúWXU� ������<DSÕODQ�EX�oDOÕúPDODUGD�NÕVD�V�UHOL�
DNXSUHV�U�X\JXODPDVÕQÕQ��GD��SULPHU�GLVPHQRUH��]HULQGH�HWNLOL�
ROGX÷X�ELOGLULOPLúWLU�

$HURELN�(J]HUVL]

.DQQDQ�YH�DUNDGDúODUÕQÕQ���������SULPHU�GLVPHQRUHVL�RODQ�ND-
GÕQODUGD� NRúX� EDQGÕ� WDEDQOÕ� DHURELN� HJ]HUVL]� P�GDKDOHVLQLQ�
D÷UÕ��J�QO�N�LúOH\Lú�YH�\DúDP�NDOLWHVL��]HULQGHNL�HWNLQOL÷LQL�GH-
÷HUOHQGLUPHN�DPDFÕ\OD�\DSWÕNODUÕ�oDOÕúPDGD��GHQH\�JUXEXQGDNL�
NDWÕOÕPFÕODUD���D\OÕN��DHURELN�HJ]HUVL]�X\JXODPDVÕQÕQ�VRQXFXQ-
GD�DHURELN�HJ]HUVL]LQ�D÷UÕ��\DúDP�NDOLWHVL�YH�Y�FXW�IRQNVL\RQOD-
UÕ��]HULQGH�HWNLOL�ROGX÷X��EXOXQPXúWXU�������dD\�YH�DUNDGDúODUÕ�
��������WDUDIÕQGDQ�\DSÕODQ�oDOÕúPDGD�SULPHU�GLVPHQRUHVL�RODQ�
JHQo� \HWLúNLQ� NDGÕQODUÕQ� X\JXODGÕ÷Õ� �� KDIWDOÕN� NÕVD� V�UHOL� RUWD�
úLGGHWWH� DHURELN� HJ]HUVL]� SURJUDPÕQÕQ� GLVPHQRUH� úLGGHWL� YH�
PHQVWUXDO�VHPSWRPODUÕ�D]DOWWÕ÷Õ� IDNDW�\DúDP�NDOLWHVLQGH�GH÷L-
úLNOL÷H�QHGHQ�ROPDGÕ÷Õ�EXOXQPXúWXU�������'HKQDYL�YH�DUNDGDú-
ODUÕQÕQ� ��������DHURELN�HJ]HUVL]LQ�SULPHU�GLVPHQRUH\H�HWNLVLQL�
EHOLUOHPHN�DPDFÕ\OD�\DSWÕNODUÕ�oDOÕúPDGD�GHQH\�JUXEXQGD�X\-
JXODPDQÕQ� \DSÕOGÕ÷Õ� LON� PHQVWUXDO� G|QJ�GH� DHURELN� HJ]HUVL]�
D÷UÕ�úLGGHWL�YH�V�UHVL��]HULQGH�HWNLOL�ROPDGÕ÷Õ�IDNDW�LNLQFL�X\JXOD-
PDQÕQ�VRQXQGD�HWNLOL�ROGX÷X�EXOXQPXúWXU��������9D]LUL�YH�DUND-
GDúODUÕQÕQ����������QLYHUVLWH�|÷UHQFLOHULQGH�DHURELN�YH�HVQHPH�
HJ]HUVL]OHULQLQ�GLVPHQRUH�\R÷XQOX÷X��]HULQH�HWNLOHULQLQ�NDUúÕ-
ODúWÕUÕOPDVÕ� DPDFÕ\OD� DUGÕúÕN� �� PHQVWUXDO� G|QJ�GH� \DSWÕNODUÕ�
oDOÕúPDGD�KHU�LNL�HJ]HUVL]�X\JXODPDVÕQÕQ�GD�D÷UÕ�\R÷XQOX÷X�YH�
V�UHVL��]HULQGH�HWNLOL�ROGX÷X�IDNDW�DHURELN�HJ]HUVL]LQ�D÷UÕ�úLGGH-
WLQL�GDKD�ID]OD�D]DOWWÕ÷Õ�EXOXQPXúWXU�������%X�oDOÕúPDODUGD�DH-
URELN�HJ]HUVL]LQ�SULPHU�GLVPHQRUH��]HULQGH�HWNLOL�RODELOPHVL�LoLQ�
HQ�D]�LNL�PHQVWUXDO�G|QJ�GH�\DSÕOPDVÕ�JHUHNWL÷L�ELOGLULOPLúWLU�

(VQHPH�(J]HUVL]L

$]LPD� YH� DUNDGDúODUÕQÕQ� �������� HVQHPH� HJ]HUVL]LQLQ� SULPHU�
GLVPHQRUH\H�HWNLVLQL�EHOLUOHPHN�DPDFÕ\OD�\DSWÕNODUÕ�oDOÕúPDGD�
HVQHPH� HJ]HUVL]LQLQ� D÷UÕ� �]HULQGH� HWNLOL� ROGX÷X� IDNDW� GLVPH-
QRUH\H� ED÷OÕ� VWUHV� �]HULQGH� HWNLOL� ROPDGÕ÷Õ� EXOXQPXúWXU� ������
dDOÕúPDGD�HVQHPH�HJ]HUVL]LQLQ�SULPHU�GLVPHQRUH��]HULQGHNL�

HWNLQOL÷LQLQ� GH÷HUOHQGLULOHELOPHVL� LoLQ� GDKD� ID]OD� NDQÕW� WHPHOOL�
DUDúWÕUPDODUD�LKWL\Do�ROGX÷X�EHOLUWLOPLúWLU��

$URPDWHUDSL�8\JXODPDVÕ

%DNKWVKLULQ� YH� DUNDGDúODUÕQÕQ� �������� $UVDQMDQ¶OÕ� |÷UHQFLOHUH�
DUGÕúÕN�LNL�PHQVWUXDO�G|QJ�GH�ODYDQWD�\D÷Õ�LOH�\DSÕODQ�DURPDWH-
UDSL�PDVDMÕQÕQ�SULPHU�GLVPHQRUH�úLGGHWLQL�D]DOWWÕ÷Õ�EXOXQPXúWXU�
������1LNMRX� YH�DUNDGDúODUÕQÕQ� �������� \DSPÕú�ROGXNODUÕ� oDOÕú-
PD\D� J|UH� DUGÕúÕN� LNL� PHQVWUXDO� G|QJ�GH� NRNODWÕODQ� ODYDQWD�
DURPDVÕQÕQ�SULPHU�GLVPHQRUH�úLGGHWL� YH�V�UHVLQL� D]DOWWÕ÷Õ�EX-
OXQPXúWXU� ������8\VDO�YH�DUNDGDúODUÕQÕQ� ��������J�O�HVDQVL\HO�
\D÷ÕQÕQ� SULPHU� GLVPHQRUH� KDVWDODUÕQGDNL� HWNLVLQL� EHOLUOHPHN�
DPDFÕ\OD� \DSWÕNODUÕ� oDOÕúPDGD�GLNORIHQDN� VRG\XP� LOH� J�O� DUR-
PDWHUDSLVLQLQ� Hú� ]DPDQOÕ� X\JXODPDQÕQ� GLNORIHQDN� VRG\XPXQ�
WHN�EDúÕQD�X\JXODQPDVÕQD�J|UH� � GLVPHQRUH� úLGGHWL� YH� V�UHVL�
�]HULQGH�GDKD�HWNLQ�ROGX÷X�EXOXQPXúWXU�������'DYDQHJKL�YH�DU-
NDGDúODUÕ���������WDUDIÕQGDQ�EDOÕN�\D÷Õ�YH�J�O�\D÷ÕQÕQ�NRPELQH�
NXOODQÕPÕQÕQ�SULPHU�GLVPHQRUH�YH�PHQVWUXDO�VHPSWRPODU��]H-
ULQH�HWNLVLQL�EHOLUOHPHN�DPDFÕ\OD�\DSWÕNODUÕ�oDOÕúPDGD�NRPELQH�
NXOODQÕPÕQ� �KDOVL]OLN�� NDUÕQGD�úLúNLQOLN�� EDú�G|QPHVL� YH� �PLGH�
EXODQWÕVÕ�JLEL�PHQVWUXDO�VHPSWRPODUÕQ�D]DOWÕOPDVÕQGD�HWNLOL�RO-
GX÷X� IDNDW� D÷UÕ� úLGGHWL� YH� V�UHVL� �]HULQGH� HWNLOL� ROPDGÕ÷Õ� EX-
OXQPXúWXU�������%DQL�YH�DUNDGDúODUÕ���������WDUDIÕQGDQ�J�O�\D÷Õ�
NDSV�O��YH�PHIHQDPLN�DVLGLQ�SULPHU�GLVPHQRUHGH�D÷UÕ�úLGGHWL��
�]HULQH�HWNLVLQL�EHOLUOHPHN�DPDFÕ\OD�\DSWÕNODUÕ�oDOÕúPDGD�KHU�LNL�
X\JXODPDQÕQ�GD��D÷UÕ�úLGGHWLQL�D]DOWWÕ÷Õ�IDNDW�DUDODUÕQGD�ELU�IDUN�
ROPDGÕ÷Õ� EHOLUOHQPLúWLU� ������ 6KDKU� YH� DUNDGDúODUÕQÕQ� ��������
DURPDWHUDSL� �J�O� \D÷Õ�� EDGHP� \D÷Õ�J�O� \D÷Õ� NRPELQL�� YH� DUR-
PDWHUDSL�NXOODQPDGDQ�\DSWÕNODUÕ�PDVDM�oDOÕúPDVÕQGD��o�X\JX-
ODPDQÕQ�GD�SULPHU�GLVPHQRUH�úLGGHWLQL�D]DOWWÕ÷Õ�IDNDW��J�O�\D÷Õ�
LOH�\DSÕODQ�DURPDWHUDSL�PDVDMÕQÕQ�D÷UÕ�úLGGHWL�YH�V�UHVLQL�GDKD�
ID]OD�D]DOWWÕ÷Õ�EXOXQPXúWXU�������<DSÕODQ�EX�oDOÕúPDODUGD�SULPHU�
GLVPHQRUH�úLGGHWL�YH�V�UHVLQL�D]DOWPDN�YH\D�WDPDPHQ�RUWDGDQ�
NDOGÕUPDN�LoLQ�X\JXODQDQ�DURPDWHUDSLQLQ�IDUPDNRORMLN�\|QWHP-
OHU� NDGDU� HWNLOL� ROGX÷X�� |]HOOLNOH� GH� NRNODWÕODUDN� \D� GD� PDVDM�
úHNOLQGH�X\JXODQDQ� ODYDQWD�DURPDWHUDSLVLQLQ�HQ�HWNLOL� \|QWHP�
ROGX÷X�EHOLUWLOPLúWLU�

%DOÕN�<D÷Õ�

=DIDUL�YH�DUNDGDúODUÕ���������WDUDIÕQGDQ�\DSÕODQ�oDOÕúPDGD�SUL-
PHU�GLVPHQRUH�úLGGHW�YH�V�UHVL��]HULQGH�EDOÕN�\D÷ÕQÕQ�LEXSUR-
IHQGHQ�GDKD�HWNLOL�ROGX÷X�EXOXQPXúWXU�������6DGHJKL�YH�DUND-
GDúODUÕQÕQ� �������� \DSPÕú� ROGXNODUÕ� oDOÕúPDGD� (� YLWDPLQL� YH�
EDOÕN� \D÷ÕQÕQ� NRPELQH�RODUDN� NXOODQÕPÕQÕQ� � SULPHU�GLVPHQRUH�
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úLGGHWL��]HULQGH�ROGXNoD�HWNLOL�ROGX÷XQX�EXOPXúODUGÕU��������%X�
oDOÕúPDODUGD�EDOÕN�\D÷ÕQÕQ�SULPHU�GLVPHQRUH�úLGGHWLQL��V�UHVLQL�
D]DOWWÕ÷ÕQÕ�YH�ROGXNoD�HWNLOL�ROGX÷X�EHOLUWLOPLúWLU�

=HQFH¿O

6KLUYDQL�YH�DUNDGDúODUÕQÕQ���������]HQFH¿O�YH�PHIHQDPLN�DVLGLQ�
SULPHU�GLVPHQRUH��]HULQH�HWNLQOL÷LQL�GH÷HUOHQGLUPHN�DPDFÕ\OD�
\DSWÕNODUÕ�oDOÕúPDGD�]HQFH¿OLQ�D÷UÕQÕQ�JLGHULOPHVLQGH�PHIHQD-
PLN�DVLW�NDGDU�HWNLOL�ROGX÷X�IDNDW�]HQFH¿OLQ�HWNLVLQL�JHo�J|VWHUGL-
÷L�EXOXQPXúWXU��$\UÕFD��]HQFH¿OLQ�PHQVWUXDV\RQ�V�UHVLQL�X]DWWÕ-
÷Õ�DNWDUÕOPÕúWÕU�������6KLURR\H�YH�DUNDGDúODUÕ���������WDUDIÕQGDQ�
\DSÕODQ�oDOÕúPDGD�RUDO�YH�WRSLNDO�]HQFH¿O�X\JXODPDVÕQÕQ�SULPHU�
GLVPHQRUH� úLGGHW� YH� V�UHVL� �]HULQH� HWNLQOL÷L� GH÷HUOHQGLULOPLú�
oDOÕúPDQÕQ�VRQXQFXQGD� WRSLNDO�NXOODQÕPÕQ�GDKD�HWNLQ�ROGX÷X��
HNVWUD�DQDOMH]LN�LKWL\DFÕQÕQ�GDKD�D]�ROGX÷X�EXOXQPXúWXU��$\UÕFD�
RUDO�]HQFH¿O�X\JXODPDVÕQÕQ�EDú�D÷UÕVÕ��EXODQWÕ��GL\DUH��NDúÕQWÕ��
Y�FXWWD�NÕ]DUÕNOÕN��GLVSQH��NDUÕQ�D÷UÕVÕ�JLEL�\DQ�HWNLOHUH�QHGHQ�
ROGX÷X�DNWDUÕOPÕúWÕU�������.DVKH¿�YH�DUNDGDúODUÕQÕQ���������]HQ-
FH¿O�YH�oLQNR�V�OIDWÕQ�SULPHU�GLVPHQRUH��]HULQH�HWNLQOL÷LQL�GH-
÷HUOHQGLUPHN�DPDFÕ\OD�\DSWÕNODUÕ�oDOÕúPDGD�KHU�LNLVLQLQ�HWNLOL�RO-
GX÷X�IDNDW�]HQFH¿O�JUXEXQGD����D\ÕQ�VRQXQGD���NDWÕOÕPFÕGD�����
D\ÕQ�VRQXQGD���NDWÕOÕPFÕGD�GL\DUH��EDú�D÷UÕVÕ�YH�PLGH�HNúLPHVL�
JLEL�\DQ�HWNLOHULQ�J|U�OG�÷��DNWDUÕOPÕúWÕU�������-HQDEL���������WD-
UDIÕQGDQ�\DSÕODQ�oDOÕúPDGD�]HQFH¿OLQ�SULPHU�GLVPHQRUH�úLGGHW�
YH� V�UHVLQL� NÕVDOWWÕ÷Õ� D\UÕFD� PLGH� EXODQWÕVÕQÕ� JLGHUPHGH� HWNLOL�
ROGX÷X� EXOXQPXúWXU� ������ 3DNQLDW� YH� DUNDGDúODUÕ� �������� WD-
UDIÕQGDQ�(�YLWDPLQL��'�YLWDPLQL�YH�]HQFH¿O�NXOODQÕPÕQÕQ�SULPHU�
GLVPHQRUH��]HULQH�HWNLOHULQLQ�NDUúÕODúWÕUÕOGÕ÷Õ�oDOÕúPDGD�HQ�HWNLOL�
RUDO�]HQFH¿O�NXOODQÕPÕQÕQ�ROGX÷X�D\QÕ�]DPDQGD�]HQFH¿OLQ�PLGH�
EXODQWÕVÕ�� NDUÕQ�D÷UÕVÕ�JLEL�PHQVWUXDO�VHPSWRPODU��]HULQGH�GH�
HWNLOL�ROGX÷X�EXOXQPXúWXU�������%X�oDOÕúPDODUGD�]HQFH¿O�X\JX-
ODPDVÕQÕQ�SULPHU�GLVPHQRUH�úLGGHW�YH�V�UHVLQL�D]DOWWÕ÷Õ�ELOGLULO-
PHNWHGLU��)DNDW�|]HOOLNOH�PHQVWUXDV\RQ�G|QHPLQGH�DOÕQDQ�RUDO�
]HQFH¿OLQ��\DQ�HWNLOHUL�ROGX÷XQX�J|VWHUHQ�oDOÕúPDODU�GD�PHYFXW�
ROXS�EX�DODQGD�GDKD�ID]OD�NDQÕW�WHPHOOL�oDOÕúPDODUD�LKWL\Do�RO-
GX÷X�EHOLUWLOPLúWLU�

+LSQR]

6KDK�YH�DUNDGDúODUÕ���������WDUDIÕQGDQ�\DSÕODQ�oDOÕúPDGD�KLS-
QR]XQ�GLVPHQRUH�úLGGHWLQL�D]DOWWÕ÷Õ�EXOXQPXúWXU�������<DSÕODQ�
OLWHUDW�U� WDUDPDVÕQÕQ�VRQXFXQGD�KLSQR]XQ� �SULPHU�GLVPHQRUH-
GHNL� HWNLVLQL� EHOLUOHPHN� DPDFÕ\OD� \DSÕODQ� UDQGRPL]H� NRQWUROO��
oDOÕúPDODUÕQ�\HWHUVL]�ROGX÷X�YH�GDKD�ID]OD�NDQÕW� WHPHOOL�oDOÕú-
PDODUD�LKWL\Do�GX\XOGX÷X�ELOGLULOPLúWLU�

/RNDO�,VÕ�8\JXODPDVÕ

5DPDGDQ�YH�DUNDGDúODUÕ���������ORNDO�ÕVÕ�X\JXODPDVÕQÕQ�SULPHU�
GLVPHQRUH�úLGGHW�YH�V�UHVLQL�D]DOWPDGD�HWNLOL�ROGX÷XQX�EXOPXú-
ODUGÕU� ����� +D\DP� YH� DUNDGDúODUÕQÕQ� �������� ORNDO� ÕVÕ� X\JXOD-
PDVÕ�YH�HVQHPH�J�oOHQGLUPH�HJ]HUVL]OHULQLQ�SULPHU�GLVPHQRUH�
úLGGHWL� �]HULQH� HWNLVLQLQ� NDUúÕODúWÕUÕOGÕ÷Õ� oDOÕúPDGD� DUGÕúÕN� LNL�
PHQVWUXDO�G|QJ�GH�PHQVWUXDV\RQXQ����J�Q�QH�NDGDU�KDIWDGD�
��J�Q�YH����GN�� �\DSÕODQ�HVQHPH�J�oOHQGLUPH�HJ]HUVL]OHULQLQ�
D÷UÕ�úLGGHWLQL�GDKD�ID]OD�D]DOWWÕ÷Õ�EXOXQPXúWXU��������(OPRQLHP�
YH�DUNDGDúODUÕ���������ORNDO�ÕVÕ�X\JXODPDVÕ�YH�HVQHPH�J�oOHQ-
GLUPH�HJ]HUVL]OHULQLQ�SULPHU�GLVPHQRUH�úLGGHWL��]HULQH�HWNLVLQLQ�
NDUúÕODúWÕUÕOGÕ÷Õ�oDOÕúPDGD�HVQHPH�J�oOHQGLUPH�HJ]HUVL]OHULQLQ�
GDKD�HWNLOL�ROGX÷X�EXOXQPXúWXU��$\UÕFD�KHU�LNL�X\JXODPDQÕQ�GD�
DOW�NDUÕQ�E|OJHVL�D÷UÕVÕ��EDFDN�D÷UÕVÕ��\RUJXQOXN��EDú�D÷UÕVÕ�JLEL�
PHQVWUXDO�VHPSWRPODUD�HWNL�DoÕVÕQGDQ�DUDODUÕQGD�ELU�IDUN�EXOX-
QDPDPÕúWÕU�������%X�oDOÕúPDODUGD�SULPHU�GLVPHQRUH�úLGGHW�YH�
V�UHVLQH� ORNDO� ÕVÕ� X\JXODPDVÕQÕQ� HVQHPH�J�oOHQGLUPH� HJ]HU-
VL]OHUL�NDGDU�HWNLOL�ROPDGÕ÷ÕQÕ�DPD�PHQVWUXDO�G|QHPGH�GLVPH-
QRUH�D÷UÕVÕQÕ� NRQWURO� DOWÕQD�DODELOPHN� LoLQ� X\JXODQDELOHFHN�ELU�
\|QWHP�ROGX÷X�ELOGLULOPLúWLU�

5HÀHNVRORML

$]LPD�YH�DUNDGDúODUÕQÕQ���������UHÀHNVRORML�YH�PDVDM�WHUDSLQLQ�
SULPHU�GLVPHQRUH\H�HWNLOHULQLQ�NDUúÕODúWÕUÕOGÕ÷Õ�oDOÕúPDGD�PDVDM�
WHUDSLQLQ�DQNVL\HWH�G�]H\L��GLVPHQRUH�úLGGHW�YH�V�UHVLQL��D]DOW-
PDGD�GDKD�HWNLOL�ROGX÷X�EXOXQPXúWXU�������<ÕOPD]�YH�DUNDGDú-
ODUÕQÕQ� �������� \DSPÕú� ROGXNODUÕ� oDOÕúPDGD� D\DN� UHÀHNVRORMLVL�
YH� D\DN�PDVDMÕ� X\JXODPDVÕQÕQ� NDUúÕODúWÕUÕOGÕ÷Õ� oDOÕúPDGD� KHU�
LNLVLQLQ� GH� SULPHU� GLVPHQRUH� úLGGHWLQL� D]DOWWÕ÷Õ� YH� HúLW� HWNL\H�
VDKLS�ROGXNODUÕ�EXOXQPXúWXU�������%X�oDOÕúPDODUGD��GLVPHQRUH�
úLGGHWLQL�D]DOWPDN�LoLQ�UHÀHNVRORML�X\JXODPDVÕQÕQ�HWNLOL�ELU�\|Q-
WHP�ROGX÷X�IDNDW�GDKD�ID]OD�NDQÕW�WHPHOOL�DUDúWÕUPDODUD�LKWL\Do�
GX\XOGX÷X�EHOLUWLOPLúWLU�

7UDQVNXWDQ|]�(OHNWULNVHO�6LQLU�6WLP�ODV\RQ��7(16�

%DL�YH�DUNDGDúODUÕQÕQ���������\DSPÕú�ROGXNODUÕ�oDOÕúPD\D�J|UH�
7(16�X\JXODPDVÕQÕQ�SULPHU�GLVPHQRUH�úLGGHW�YH�V�UHVL��]H-
ULQGH� HWNLOL� ELU� \|QWHP� ROGX÷X� EXOXQPXúWXU� ������ /DXUHWWL� YH�
DUNDGDúODUÕQÕQ���������\DSPÕú�ROGXNODUÕ�oDOÕúPD\D�J|UH�7(16�
X\JXODPDVÕQÕQ�GLVPHQRUH�LOH�LOLúNLOL�NUDPSODU��]HULQGH�HWNLOL�RO-
GX÷X��KDVWDODUÕQ�PHQVWUXDV\RQ�VÕUDVÕQGD�DQDOMH]LN�NXOODQÕPÕQÕ�
D]DOWWÕ÷Õ�� KDVWDODUÕQ�PHQVWUXDV\RQ� V�UHVLQFH� \DúDP� NDOLWHVLQL�
DUWWÕUGÕ÷ÕQÕ��EXOXQPXúODUGÕU��������3DUVD�YH�DUNDGDúODUÕ���������
WDUDIÕQGDQ� \DSÕODQ� oDOÕúPDGD� GD� \LQH� 7(16� X\JXODPDVÕQÕQ�
SULPHU�GLVPHQRUHGH�HWNLOL�ROGX÷X�YH�KDVWDODUÕQ�PHQVWUXDV\RQ�
VÕUDVÕQGD�DQDOMH]LN�NXOODQÕPÕQÕ�D]DOWWÕ÷ÕQÕ�EXOPXúODUGÕU�������%X�
oDOÕúPDODUGD��7(16�X\JXODPDVÕQÕQ�SULPHU�GLVPHQRUH\H�ED÷OÕ�

-LQHNRORML�2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL���������&LOW����6D\Õ��

����



D÷UÕ�úLGGHW�YH�V�UHVL��]HULQGH�HWNLOL�ELU�\|QWHP�ROGX÷X�ELOGLULO-
PLúWLU�

<RJD

1DJ�YH�DUNDGDúODUÕQÕQ� �������� WÕS� |÷UHQFLOHULQGH� \RJDQÕQ�SUL-
PHU� GLVPHQRUH� YH� VWUHV� �]HULQH� HWNLVLQL� EHOLUOHPHN� DPDFÕ\OD�
\DSWÕNODUÕ�oDOÕúPDGD�EX�\|QWHPLQ�GLVPHQRUH\H�ED÷OÕ�VWUHVL��GLV-
PHQRUH�úLGGHW�YH�V�UHVLQL�D]DOWWÕ÷ÕQÕ�EXOPXúODUGÕU��������5DNKV-
KDHHYH�DUNDGDúODUÕQÕQ���������\DSPÕú�ROGXNODUÕ�oDOÕúPD\D�J|UH�
\RJDQÕQ�SULPHU�GLVPHQRUH\H�ED÷OÕ�D÷UÕ�úLGGHWL�YH�V�UHVLQL�D]DOW-
WÕ÷Õ�EXOXQPXúWXU�������<RQJOLWWKLSDJRQ�YH�DUNDGDúODUÕQÕQ���������
\RJDQÕQ� SULPHU� GLVPHQRUHVL� RODQ� JHQo� NDGÕQODUGD� PHQVWUXDO�
D÷UÕ��¿]LNVHO�]LQGHOLN�YH�\DúDP�NDOLWHVLQL�GH÷HUOHQGLUPHN�DPD-
FÕ\OD� \DSWÕNODUÕ� oDOÕúPDGD� \RJD� X\JXODPDVÕQÕQ� GLVPHQRUH\H�
ED÷OÕ�D÷UÕ�úLGGHWL�YH�V�UHVLQL�D]DOWWÕ÷Õ��¿]LNVHO�]LQGHOLN�LOH�\DúDP�
NDOLWHVLQL�LOHUL�G�]H\GH�DUWWÕUGÕ÷Õ�EXOXQPXúWXU�������%X�oDOÕúPD-
ODUGD�� \RJDQÕQ� SULPHU� GLVPHQRUH\H� ED÷OÕ� D÷UÕ� úLGGHWL�� V�UHVL��
VWUHVL� YH� ¿]LNVHO� \RUJXQOX÷X� D]DOWWÕ÷Õ� D\UÕFD� \DúDP� NDOLWHVLQL�
DUWWÕUPD�JLEL�ROXPOX�HWNLOHUH�VDKLS�ROGX÷X�ELOGLULOPLúWLU�

6D÷OÕN�EDNÕPÕQÕQ�NDOLWHVLQLQ�DUWWÕUÕOPDVÕ��EDNÕP�VRQXoODUÕQÕQ�L\L-
OHúWLULOPHVL�� KHPúLUHOLN� � EDNÕPÕQÕQ� VWDQGDUWL]H� HGLOPHVL�� KDVWD�
YH�VD÷OÕN�oDOÕúDQÕ�PHPQXQL\HWLQLQ�DUWWÕUÕOPDVÕ�YH�VD÷OÕN�KDUFD-
PDODUÕQÕQ� D]DOWÕOPDVÕ� DQFDN� ELOLPVHO� NDQÕWODUD� GD\DQGÕUÕODUDN�
HOGH�HGLOHQ�WDPDPOD\ÕFÕ�YH�GHVWHNOH\LFL�\|QWHPOHULQ�VDKDGD�DN-
WLI�NXOODQÕOPDVÕ\OD�P�PN�QG�U��%XQX�VD÷ODPDN��LoLQGH�KDON�YH�
VD÷OÕN� oDOÕúDQODUÕQÕ� ELOLQoOHQGLUHFHN� VD÷OÕN� H÷LWLPOHULQH� LKWL\Do�
YDUGÕU��$\UÕFD�EX�VLVWHPDWLN�GHUOHPHGHQ�HOGH�HGLOHQ�VRQXoODUD�
J|UH� WDPDPOD\ÕFÕ� YH� GHVWHNOH\LFL� \|QWHPOHUGHQ� RODQ� HVQHPH�
HJ]HUVL]L��DNXSXQNWRU�� ]HQFH¿O��KLSQR]�� UHÀHNVRORML� X\JXODPD-
ODUÕQÕQ��SULPHU�GLVPHQRUH��]HULQH�RODQ�HWNLQOL÷L�LOH�LOJLOL�J�YHQL-
OLU� NDQÕWODUÕQ�ROPDGÕ÷Õ�J|U�OP�úW�U��%X�QHGHQOH�GH�GDKD� ID]OD�
|UQHNOHP�LOH�oDOÕúÕOPÕú�UDQGRPL]H�NRQWUROO��oDOÕúPDODUD�LKWL\Do�
YDUGÕU�

���-RQHV�$(��0DQDJLQJ�WKH�SDLQ�RI�SULPDU\�DQG�VHFRQGDU\�G\V-
PHQRUUKRHD��1XUV�7LPHV�����������������±��

���7DúNÕQ�/��$QRUPDO�XWHUXV�NDQDPDODUÕ��'R÷XP�YH�NDGÕQ�VD÷-
OÕ÷Õ� KHPúLUHOL÷L�� ��� %DVNÕ�� $QNDUD�� 6LVWHP� 2IVHW� 0DDWEDFÕOÕN��
�������������

���+LOOHQ�7,��*UEDYDF�6/��-RKQVWRQ�3-��6WUDWRQ�-$��.HRJK�-0��
3ULPDU\� G\VPHQRUUKHD� LQ� \RXQJ�:HVWHUQ�$XVWUDOLDQ� ZRPHQ��
3UHYDOHQFH�� LPSDFW�� DQG� NQRZOHGJH� RI� WUHDWPHQW�� -� $GROHVF�

+HDOWK���������������±��

���$WDV��7��ùDKPD\�6��'LVPHQRUH�YH�SUHPHQVWUXDO�VHQGURP�����
%DVNÕ��øVWDQEXO��1REHO�7ÕS�.LWDEHYL�������������

���+DUORZ�6��&DPSEHOO�2���(SLGHPLRORJ\�RI�PHQVWUXDO�GLVRUGHUV�
LQ�GHYHORSLQJ�FRXQWULHV��D�V\VWHPDWLF�UHYLHZ��-��%U�-�2EVWHW�*\-
QDHFRO�������������������

���=RQGHUYDQ�.��<XGNLQ�3/��7KH�SUHYDOHQFH�RI�FKURQLF�SHOYLF�
SDLQ�LQ�ZRPHQ�LQ�WKH�8QLWHG�.LQJGRP��$�V\VWHPDWLF�UHYLHZ��-��
%U�-�2EVWHW�*\QDHFRO�������������±���

����'RUQ�/'��1HJULII�6��+XDQJ�%��3DEVW�6��+LOOPDQ�-��%UDYHU-
PDQ�3��6XVPDQ�(-��0HQVWUXDO�V\PSWRPV� LQ�DGROHVFHQW�JLUOV��
DVVRFLDWLRQ�ZLWK�VPRNLQJ��GHSUHVVLYH�V\PSWRPV�DQG�DQ[LHW\��-�
$GROHVF�+HDOWK�����������������

���:RQJ�&/��)DUTXKDU�&��5REHUWV�+��3URFWRU�0��2UDO�FRQWUD-
FHSWLYH� SLOO� IRU� SULPDU\� G\VPHQRUUKRHD�� &RFKUDQH� 'DWDEDVH�
6\VW�5HY��������GRL��������������������

����-RKQVRQ�1��0DQDJHPHQW�RI�G\VPHQRUUKHD��*\QDHFRO�3HUL-
QDW�3UDFW���������������

����/HIHEYUH�*��3LQVRQQHDXOW�2��$QWDR�9��%ODFN�$��%XUQHWW�0��
)HOGPDQ�.��HW�DO��3ULPDU\�G\VPHQRUUKHD�FRQVHQVXV�JXLGHOLQH��
-�2EVWHW�*\QDHFRO�&DQ������������������������

����KWWSV���VKJPJHWDWGE�VDJOLN�JRY�WU�

����+DQ�6<��.LP�+<��/LP�-+��&KHRQ�-��.ZRQ�<.��.LP�+��HW�DO��
7KH�SDVW��SUHVHQW��DQG�IXWXUH�RI�WUDGLWLRQDO�PHGLFLQH�HGXFDWLRQ�
LQ�.RUHD���,QWHJU�0HG�5HV�������������������

���� .KRUVKLG� /�� <DSXFX� h�� 7DPDPOD\ÕFÕ� WHGDYLOHUGH� KHP-
úLUHQLQ� URO��� $WDW�UN� hQLY�� +HPúLUHOLN� <�NVHNRNXOX� 'HUJLVL��
�����������������

����g]FHEH�+��6HYHQFDQ�)��dRFXNODUGD�WDPDPOD\ÕFÕ�YH�DOWHU-
QDWLI� WÕEEÕ� NRQX� DODQ� DUDúWÕUPDODUÕQ� GH÷HUOHQGLULOPHVL�� &6+'��
����������������

���� :RUOG� +HDOWK� 2UJDQL]DWLRQ� �:+2�� ����D��� :+2� JOREDO�
UHSRUW� RQ� WUDGLWLRQDO� DQG� FRPSOHPHQWDU\� PHGLFLQH�� *HQHYD��
:+2��������S������

����7XUDQ�1��g]W�UN�$��.D\D�1��+HPúLUHOLNWH�\HQL�ELU�VRUXPOX-
OXN�DODQÕ��7DPDPOD\ÕFÕ� WHUDSL��0DOWHSH�hQLYHUVLWHVL�+HPúLUHOLN�
%LOLP�YH�6DQDWÕ�'HUJLVL�����������������

����%HUJKHOOD�9��'R÷XP�%LOJLVL�.DQÕWD�'D\DOÕ�.OLQLN�.ÕODYX]ODU��
���%DVNÕ��øVWDQEXO��0HGLNDO�<D\ÕQFÕOÕN������������

����.RFDPDQ�*��+HPúLUHOLNWH�NDQÕWD�GD\DOÕ�X\JXODPD��+HPúL-
UHOLN�$UDúWÕUPD�'HUJLVL�����������������

����:LOODPVRQ�.0��$OPDVNDU�0��/HVWHU�=��0DJXUH�'��8WLOL]DWRQ�
RI�HYLGHQFH�EDVHG�SUDFWLFH�NQRZOHGJH��DWWLWXGH�DQG�VNLOO�RI�FOL-
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QLFDO�QXUVHV�LQ�WKH�SODQQLQJ�RI�SURIHVVLRQDO�GHYHORSPHQW�SURJ-
UDPPLQJ��-�1XUVHV�3URI�'HY�������������������

����0RKDPHG�+(6��6DOHP�60��$O�$JDP\�=*$��(IIHFW�RI�XVLQJ�
IHPL�EDQG� DFXSUHVVXUH� RQ� SULPDU\� G\VPHQRUUKHD�� 5DQGRPL-
]HG�FRQWUROOHG�WULDO��-1(3�������������������

����%HKPDQHVK�)��=DIDUL�0��=HLQDO]DGHK�0���$JKDPRKDPPDGL�
$��$NEDUSRRU�6��&RPSDULQJ� WKH�HIIHFWLYHQHVV�RI�DFXSUHVVXUH�
DQG� ¿VK� RLO� FDSVXOHV� DQG� ÕEXSURIHQ� RQ� SDLQ� VHYHULW\� RI� SUL-
PDU\G\VPHQRUUKHD��,QGLDQ�-�6FL�7HFKQRO��������������������

����.DQQDQD�3��&KDSSOHD�&0��0LOOHUE�'��&OD\GRQ�0XHOOHUF�/��
%D[WHU�*'��(IIHFWLYHQHVV�RI�D�WUHDGPLOO�EDVHG�DHURELF�H[HUFLVH�
LQWHUYHQWLRQ�RQ�SDLQ�GDLO\�IXQFWLRQLQJ��DQG�TXDOLW\�RI�OLIH�LQ�ZR-
PHQ�ZLWK�SULPDU\�G\VPHQRUUKHD��D�UDQGRPL]HG�FRQWUROOHG�WULDO��
&RQWHPS�&OLQ�7ULDOV������������±��

����dD\�%��6DND�6��7KH�HIIHFW�RI�VKRUW�WHUP�DHURELF�H[HUFLVH�RQ�
G\VPHQRUUKHD�LQ�\RXQJ�DGXOWV��-+35�������������������

����'HKQDYL�=0���-DIDUQHMDG�)��.DPDOL�=��7KH�HIIHFW�RI�DHURELF�
H[HUFLVH�RQ�SULPDU\�G\VPHQRUUKHD��$�FOLQLFDO�WULDO�VWXG\��-�(GXF�
+HDOWK�3URPRW������������������

����9D]LUL�)��+RVHLQL�$���)DUDKQD]�.DPDOL�)��$EGDOL�.��+DGLDQ-
IDUG�0��0HKUDE�6D\DGL�0��&RPSDULQJ� WKH�(IIHFWV� RI� DHURELF�
DQG�VWUHWFKLQJ�H[HUFLVHV�RQ�WKH�ÕQWHQVLW\�RI�SULPDU\�G\VPHQRUU-
KHD�LQ�WKH�VWXGHQWV�RI�XQLYHUVLWLHV�RI�%XVKHKU��-�)DPLO\�5HSURG�
+HDOWK�����������������

����$]LPD�6��+DMDU�6$���%DNKVKD\HVK�5���0DDVXPHK�.���$E-
EDVQLD�.�� � 6D\DGL�0�� �&RPSDULVRQ� RI� WKH� HIIHFW� RI�PDVVDJH�
WKHUDS\�DQG� ÕVRPHWULF�H[HUFLVHV�RQ�SULPDU\�G\VPHQRUUKHD��$�
UDQGRPL]HG�FRQWUROOHG�FOLQLFDO�WULDO��-�3HGLDWU�$GROHVF�*\QHFRO��
������������������

����%DNKWVKLULQ�)��$EHGL�6���<XVH¿=RM�3��5D]PMRRHH�'��7KH�HI-
IHFW�RI�DURPDWKHUDS\�PDVVDJH�ZLWK�ODYHQGHU�RLO�RQ�VHYHULW\�RI�
SULPDU\�G\VPHQRUUKHD�LQ�$UVDQMDQ�VWXGHQWV���,UDQ�-�1XUV�0LGZL-
IHU\�5HV����������������±���

����1LNMRX�5��.D]HP]DGHK�5��5RVWDPQHJDG�0��0RVKIHJL�6��
.DULPROODKL�0��6DOHKL�+��7KH�HIIHFW�RI� ODYHQGHU�DURPDWKHUDS\�
RQ�WKH�SDLQ�VHYHULW\�RI�SULPDU\�G\VPHQRUUKHD��$�WULSOH�EOLQG�UDQ-
GRPL]HG�FOLQLFDO�WULDO���$QQ�0HG�+HDOWK�6FL�5HV���������������±
��

����8\VDO�0��<ÕOPD]�'R÷UX�+��6DSPD]��(��7Dú�8���dDNPDN�%��
2]VR\�$=��YH�DUN��,QYHVWLJDWLQJ�WKH�HIIHFW�RI�URVH�HVVHQWLDO�RLO�
LQ�SDWLHQWV�ZLWK�SULPDU\�G\VPHQRUUKHD��&RPSOHPHQW�7KHU�&OLQ�
3UDFW���������������

����'DYDQHJKL�6��7DULJKDW�(VIDQMDQL�$��6DIDL\DQ�$��)DUGLD]DU�
=��(IIHFWLYH�UHGXFWLRQ�RI�SULPDU\�G\VPHQRUUKHDO�V\PSWRPV�WK-

URXJK� FRQFXUUHQW� XVH� RI� Q��IDWW\� DFLGV� DQG� URVD� GDPDVFHQD�
H[WUDFW��3&10������������������

����%DQL�6��+DVDQSRXU�6��0RXVDYL�=��*DUHKEDJKL�30��*RMD-
]DGHK� �0��7KH� HIIHFW� RI� URVD� GDPDVFHQD� H[WUDFW� RQ� SULPDU\�
G\VPHQRUUKHD��$�GRXEOH�EOLQG�FURVV�RYHU�FOLQLFDO�WULDO���,UDQ�5HG�
&UHVFHQW�0HG�-�����������������

����6DGHJKL�$YDO�6KDKU�+��6DDGDW�0��.KHLUNKDK�0��6DDGDW�(��
7KH�HIIHFW�RI�VHOI�DURPDWKHUDS\�PDVVDJH�RI�WKHDEGRPHQ�RQ�WKH�
SULPDU\�G\VPHQRUUKRHD��-�2EVWHW�*\QDHFRO�������������±��
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